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and offered under the Picker guarantee. The wide 
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Now... more rapid, more sustained relief of earache 


New combination of complementary local 
analgesics, quick-acting zolamine and /ong- 
acting Eucupin, gives more rapid and more 


sustained relief of otalgia. 


As compared to benzocaine and chem- 
ically related compounds, zolamine and 
Eucupin are more potent and therefore 
produce a clinically more desirable local 
analgesic effect. 

Otodyne is slightly viscous, thus adher- 
ence of the active ingredients to the epider- 
mal surface is promoted. Hygroscopic ac- 


tion effects mild decongestion 


NEW—two analgesics combined for 
complemental effect 


INTENSITY R.. " 
ANESTHESIA 
ZOLAMINE 
for more rapid relief 








DURATION OF ANESTHESIA 


Formula: 
Zolamine (N, N-dimethyl-N'2-thiazolyl-N’-p- 
methoxybenzyl-ethylenediamine) ; 1% 
Eucupin® dihydrochloride * 0.1". 
Polyethylene glycol q.s 
Dropper bottles of VY fluid ounce (15 cc.) 


thctes OTODYNE wew anatcesic car prop 


**Eucupin”—Brand of isoamylhydrocupreine ts a 
registered trademark of White Laboratories, Inc 


WHITE 
LABORATORIES, INC 
Pharmaceutical 
Manufacturers 
Newark 7, N. J 
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i 
mean major production losses 


BUF F ERIN works fast ~~ ; 


to keep your workers working 


Headache, dysmenorrhea, muscular pains -- these 
are some of the illnesses which send workers home 
early or keep them out of work for a day or two— 
keep machines idle and desks closed. Minor ailments, 

but they add up to major losses of production 

1 dispense BUFFERIN to your workers 

yu assure faster relief of pain. Clinical studies! 

after BUFFERIN is in- 

gested, blood salicylate levels are as great as those 

attained by aspirin in twice this time. That is why 
BUFFERIN acts twice as fast as aspirin. 

BUFFERIN has greater gastric tolerance. 
BUFFERIN’S antacid ingredients provide protection 
against the gastric distress so often seen with aspi- 
rin. BUFFERIN, therefore, is especially suited for use 
when prolonged use of salicylates is indicated 


»w that within ten minutes 


1. Effect of Buffering Agents on Absorption of Acety/sali- 
eylic Acid. J]. Am. Pharm. A., Se. Ed. 39:21, Jan. 1950 


wearer “oer wee 


BuFFERIN enters the stomach ; 


here. 
ere owl 


fo = 
‘ BuUFFERIN exerts its antacid 
2. effect, lessening the possi- 
bility of gastric distress 


once —_- 
} BurFERIN holes dilate ‘the py- 
3. loric valve, promptiy leaves 


; the stomach. 
& 62 (eee oer 


BUFFERIN’S analgesic compo- | 

4 nent is absorbed into the § 
* blood twice as fast as aspi- § 
rin, relieves pain. 


RE es i Se Tig? 


a 


magne m cart 


BUFFERIN . 


SPECIAL OFFER TO INDUSTRIAL CLINICS 


of BRISTOL-MYE? 





TRUE STIMULANT THERAPY.. .@. 





-~ ©-re7e7e0 ACTHAR represents the natural stimulus for the adrenal 
glands to secrete the entire spectrum of cortical hormones 
at a rapidly increased rate. Thus the role of ACTHAR is to 
provide true stimulation therapy in a wide variety of dis- 
eases. ACTHAR neither substitutes nor replaces individual 
cortical hormones. Mobilization of physiologic mechanisms 
accounts for the safety of ACTHAR and permits prolonged 
courses of treatment without rest periods. 


ESTABLISHED INDICATIONS: Collagen diseases or connective 
tissue diseases, such as rheumatoid arthritis, rheumatic fever, 
acute lupus erythematosus; hy persensitivities, such as severe 


asthma, drug sensitivities, contact dermatitis; most acute in- 


flammatory diseases of the eye; acute inflammatory condi- 


tions of the skin, such as acute pemphigus and exfoliative 
dermatitis; inflammatory conditions of the intestinal mucosa, 
such as ulcerative colitis; and metabolic diseases, such as acute 


gouty arthritis and secondary adrenal cortical hypofunction. 


Literature and directions for administration of ACTHAR, in- 


cluding contraindications, available on request. 


ACTHAR is available in 10, 15, 25 and 40 milligram vials. 


AUTHAR 


ARMOUR LABORATORIES BRAND OF ADRENOCORTICOTROPIC HORMONE (A.C. T.H) 


THE ARMOUR LABORATORIES 


CHICAGO 11, ILLINOTS 





How many of your patients 


sutter 


from symptoms of premenstrual tension ? 





| dequate Therapy 
in at Cot available... 


The symptoms of headache, nervousness, backache, abdominal distention and 


malaise, which accompany the altered hormone-water-balance state of the pre- 


i 


menstrual period, have been found to yield dramatically to the administration of 


M-MINus 4 combines in each tablet 50 mg. of N,N-Dimethyl-N’-(2-pyridyl)- 


N’-(p-methoxybenzyl) ethylenediamine 8-bromotheophyllinate /pyrabrom 
M-Minus4 


brings marked relief of symptoms, and, in many instances, shows evidence of 


with 100 mg. of acetophenetidin, the dependable, safe analgesic 


correction of water-retention 
Dosage—One tablet three times a day for three to five days before onset of menses 
Bottles of 24 and 100 tablets 


Literature and a prescription package of 24 tablets will be sent upon request. 


LABORATORIES 
DIVISION NUTRITION RESEARCH LABORATORIES INC 
CHICAGO 11, ILLINOIS 





In the selection of an antibiotic 


for 


high urinary levels 
rapidly achieved are a critical requirement 


and easily maintained 


derramycin, 


HYDROCHLORIDE 


This newest of the broad-spectrum antibiotics 
is stable and active in the urine. High levels are 
rapidly achieved and easily maintained by oral 
administration. Within one-half hour after a 
single 2 Gm. dose, detectable amounts have ap 
peared in the urine,’ and a single 0.5 Gm. dose 
has been shown to produce high concentrations 
lasting twenty-four hours.? When multiple doses 
are given, continuous urinary concentrations 
of Terramycin in the range of 300-400 meg./ml. 
are obtained, as shown in the accompanying 


chart3 


These observations are given added significance 
48 HOURS by the highly satisfactory clinical experience 
and the prompt response obtained with Terra 
nycin in a wide range of infections of the uri- 


nary tract, 


250 mg. capsules, bottles of 16 and 100; 
100 mg. capsules, bottles of 25 and 100; 


50 mg. capsules, bottles of 25 and 100. 


Antibiotic Division PFIZER & CO..INC.. Brooklyn 6, N. Y. 
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; alot 
time heals/all wounds” 


Bul consider resistant wounds or lesions which linger despite 
the usually adequate measures: indolent ulcers 
malodorous fistulas 
infected burns 
stubborn dermatoses 


gives time and the physician a helpful adjunct in these cases. 


Clinical investigations have demonstrated the beneficial 
effects of CHLORESIUM (brand of water-soluble chlorophyll 
derivatives) in facilitating normal tissue repair: 


| wounds quickly acquire a healthy granulating appearance 
2 foul-smelling wounds are consistently and rapidly deodorized 
3 in burns and dermatoses, helps bring about normal 

tissue repair and epethelization 


} non-toxic, bland and soothing 


bibliography 

Moss, Henry N.; Morrow, Burton A.; Long, Richard C.; Ravdin, 1. §.: Effectiveness « 

in Wound Healing and Deodorant Effects, J.A.M.A.,140:1336 (Aug. 27) 1949 

Carpenter, Earnest B.: Clinical Experiences with Chiorophy!! Preparations, Amer. J. Surg., 77 
Langley, Wilfred D., Morgan, Winfield S.: Chlorophy!! in the Treatment of Dermatoses, Penn 
51:44, 1947 

Morgan, Winfield S.: Chlorophy!! Therapy, Guthrie Clinic Bulletin, 16:94, 1947 

Boehme, Earl J.: The Treatment of Chronic Leg Ulcers, Lehey Clinic Bulletin, 4:242, 1946 


| 
| CHLORESIUM Ointment in | oz. and 4 oz. tubes; 
x | CHLORESIUM Solution (plain) in 2 oz. and 8 oz. bottles 


RYSTAN COMPANY, INC+MT. VERNON, NEW YORK 





e \\iabetes 
e Cardiovascular Diseases 
e Geriatrics 
e Restricted Mets 


Why Viterra is Specifically Indicated 


2 minerals, trace elements and vitamins in VIT are now known to 
The minerals, tra lements and vita VITERRA k t 
play both prophylactic and therapeutic roles in many specific conditions 
heretofore unidentified with nutritional deficiency 


DIABETES—VITERRA provides zinc, magnesium, iron and cobalt 
which have recently been found to prolong the hypoglycemic action of 
insulin. VITERRA also makes available additional vitamins and minerals 
necessary to protect the diabetic against deficiency states caused by the 
restricted diet. 


CARDIOVASCULAR DISEASES—The minerals, trace elements and 
vitamins in VITERRA, besides exerting essential electrolyte actions, are 
structural components of the many enzyme systems which help control and 
maintain all metabolic and functional activities of the heart and blood vessels 


GERIATRICS—Embrasive VITERRA therapy rapidly and effectively 
corrects and prevents the commonly ‘encountered nutritional deficiency 
symptoms in the aged, caused by poor mastication, inefficient gastrointestinal 
function, restricted diet and food fadism. 


RESTRICTED DIETS—To hasten convalescence and help maintain 


optimal well-being—especially during conditions requiring a restricted diet 


11 Minerals and Trace Elements 
and 9 Vitamins in One Capsule 


Cobalt 0.1 mg 

Copper es 1 mg. 

Iron. mg Vitamin A. .5,000 USP Units 
lodine mg. Vitamin D 500 USP Units 
Calcium 4mz Thiamine HCl + meg 
Manganese mg Riboflavin 3 meg 
Magnesium mg Pyridoxine HC] 0.5 mg 
Molybdenum mg Niacinamide 25 mg 
Phosphorus mg Ascorbic Acid 50 mg 
Potassium mg Pantothenate 5 mg 
Zinc 2mg Tocopherols, Type IV. .5 mg 


5.8. ROERIG AND COMPANY ~ 536 (ane SHORE DRIVE CHICAGO 





in intractable peptic ulcer 


when other therapy fails 


® 


KUTROL 


peptic uleer inhibitant 


Controlled studies with intractable peptic ulcer patients 


show these advantages: 


mn to ‘OU to 50 | 


ial 3 . Otise inl i} 


Noteworthy results in patients with ulcer of long duration and where conven- 


tional methods have failed.! 
ion of ulcer often in a matter of eek 


Rapid relief of symptoms and disappearance of ulcer crater. The beneficial 
action of KUTROL is believed to be due to fibroblastic proliferation, new 


formation of blood vessels and ¢ pithelizatior of the mucosa 


re biticdi 


Normal three-meals-a-day schedule as soon as the condition of the pati nt 
warrants. Unlike older methods of treatment KUTROI therapy does not 
require a continuous restricted dietary regimen for an indefinite period of time 


rated 
No toxicity, intolerance or idiosyncrasy noted 


KUTROI roenterone, Parke —Davis KUTROL Kaps 
so know clone ntains n bottles of 10K 
factors whic 
nd stimulate Page 
ptic ulcers 
KUTROL Kay 
lf } ur be 


“" KULUTROI 
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NEWS ABOUT A PRODUCT 


Only this can make 
an elastic bandage truly elastic 


TENSOR’ elastic bandage 


is elastic 


because it’s woven with LIVE RUBBER THREADS 


live rubber threads 


Whv does TENSOR pro 
controlled 80% \ 
without b: ng Why Loe 
its seal ng in pl 
justments 

Becau 

No conventional clast 
ticity limited to the eo 
—can match TEN SOR in thes 
e€asv to put on 1\ 
to the patient 
quent launderings 

When vou need 
need the one that’s 


* THE ELASTIC BANDAGE 
THAT'S WOVEN WITH 
LIVE RUBBER THREAD 
| (BAUER «& BLACK) | 


Other famou 8a ~ B / t Sut f BRACER*® § 
Stockings, 1/ mir Belt , hey fy , K ( {r/ 


TENSOR 


BAUER & BLACK, CIVISION OF THE KENDALL COMPANY, 2500 S. DEARBORN STREET, CHICAGO 16, ILLINOIS 








an contribution to 
ARTHRITIS THERAPY 
with MODERN 
ADVANCES 


Re co a 


copthary Poti 


FEATURES: 

Mectenasr ns ortyerre mehr: yr ap hE 
in therapy of arthritis and rheumatic fever 

PABA enhances salicylate action, facilitating attainment 
of higher salicylate blood levels 

PABA itself exerts synergistic antipyretic action, in- 
creases feeling of well-being 

VITAMIN C raises ascorbic acid blood levels, depleted 
by rheumatic disease and intensive salicylate medication 

VITAMIN C in NEOCYLATE* prevents capillary damage 
Oe He ee ing 200, 500, and 1,000 Entabs. 


Enteric coating minimizes possibility of gastric irritation “*Trodemark of The Central Pharmacal Co. 


Analg 
C un THE CENTRAL PHARMACAL COMPANY 





single 
l-cc. dose 
affords 


Anpocituin-DO. Wit 


> unit. AbErott 


ABBOCILLIN'-DC 


in B-D* |-cc. Disposable Cartridge Syringe 


M. Reg. 
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Nun 


CREAM 


has proved to be the topical 
answer to eczema when 


orthodox treatment has tailed 


PHARMACEUTICAL PRODUCTS, INC. SUMMIT, NEW JERSEY 
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IT PAYS 10 STANDARDIZE 
ON TESTED AND 
PROVEN SBS 


CLEANERS AND 
HAND SOAPS .. 


accurate laboratory testing and years of outstanding 
performance in the field guarantees that SBS products 
are better and safer for every cleaning job 











$8S-11 Heavy-Duty Skin 
Cleanser protects the skin 
while removing stubborn dirt, 
grease and grime. A time 
tested product in use today in 
over 10,000 industria! plants. 


$BS-15 Fine Granulated Skin 
Cleanser . @ medium gran- 
ulated soap for general pur- 
pose hand cleaning. A happy 
medium between SBS-11 and 
SBS-20 


$BS-20 Extra-Fine Granu 
lated Skin Cleanser. Quickly 
removes dirt, carbon paper 
smudges and ink stains from 
the hands leaves them 
soft, smooth and pleasantly 
scented. ideal for women 
workers 


$BS-140 Specification Hand 
Soap Purchased and used 
by those companies where 
price is the first consideration 


$BS-221 Heavy-Duty, Al!-Sol- 
uble Borax Hand Soap 7 
really economical washroom 
soap that lathers quickly and 
cleans thoroughly is com- 
pletely soluble 








$B$-222 Light Duty, Ali-Sol- 
uble Borax Hand Soap 7 
milder borax soap that is 
clean and white... leaves the 
hands smooth, free of dirt, 
and cleanly scented. For of- 
fice or factory use 





$8S-30 Wateriess Hand 
Cleanser. No water is needed 
here. Just rub it on the hands, 
and stubborn grease, paint 
and grime loosens and wipes 
off easily. An excellent prod- 
uct for “on the job” hand 
cleansing 





$8$-50 Cleaner-Sanitizer for 
cleaning walls, floors, wash 
rooms and lavatories. Con- 
tains @ powerful quaternary 
disinfectant. Cleans and san- 
itizes in one operation 
chemical action does the 
work 





TYPE R DISPENSER — the 
ideal washroom dispenser 
heavily built for years of 
trouble-free service. Has 
tamper proof, five way feed 
adjustment to prevent soap 
waste. Drip shield prevents 
clogging from moisture 





FORMULA SC-49 New Prin- 
ciple Cleanser for thorough 
cleaning of walls, floors, 
glass, painted surfaces, etc 
Requires less work and posi- 
tively will not scratch porce 
lain, glass or fine paint sur- 
faces. 
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SUGAR BEET PRODUCTS COMPANY + SAGINAW, MICHIGAN 


“*THE 


WASH WORD OF 


INDUSTRY’’ 








menorrhea 


é 


Ye ‘“*We use |EDRISAL| with the knowledge 


that 9 out of 10 sufferers will get 


the relief they seek.”’ Long, C-F.; Indust. Med. 15:679 


Edrisal is the only analgesic 
preparation that contains 
‘Benzedrine’ Sulfate—the 

rational antidepressant 
Edrisal, therefore, relieves 
not only the pain itself 
but also the depression 
that so often accompanies 
dysmenorrhea 

Jest results in dysmenorrhea 
ire usually obtained with 

a dosage of two Edrisal tablets 


ited every three hours, if necessary 


ww 
Sulfate my 
ind phenacetin 


its dual action relieves pain, lifts mood 


Smith. Kline & French Laboratories Philadelphia 


Benzedrine’ and ‘Edris M. Reg. US 





AMERICA’ 
GREATEST MILITARY 
WEAPON 
IS IN YOUR CARE! 








—are you keeping him under cover? 


Every year Industrial Dermatitis fere with their productivity. By pre 
among plant personnel takes its toll venting absenteeism you prevent pro- 
in lost production. What can youdo = (uction se wae —_ ce con 
about it? Cover your workers with ‘°° — - red pares am 
MILBURN PLY CREAM, the ‘'™2Y festel to form & harmless. 

" non-irritating, protective film barrier 
protective cream that is today against the most commonly used oils 
helping workers everywhere stay and acids — vet thev wash off easily 
on the job. with plain water. 

Today, more than ever, Americat Write, wire, or phone today for 
industry must maintain production at FREE SURVEY that will show how 
peak levels. To do this, employees need you can make your plant a_ better, 
complete protection from industrial — safer, healthier place in which to work 
hazards and diseases that may inte! —make your operation more profitable. 


There 'S o T h e 
MILBURN 


Jobber! 
in your area 


Call him now Company 
3246 East Woodbridge @ Detroit 7, Michigan 


Also makers of PLY-GARB and PLYGLOVS to guard against Industrial Hazards 





ASTHMA | 
82% IMPROVED 





HAY FEVER 
87% IMPROVED 





URTICARIA 
98% IMPROVED 





THENFADIL, a new antihistaminic, has proved to be highly effec- 
tive even in bronchial asthma. Experimentally in animals, Thenfadil, 
(N,N-dimethyI-N’-(3-theny!)-N’-(2-pyridyl) ethylenediamine 
hydrochloride) has been shown to be up to eight times more 
active against histamine reaction than several older antihistaminics. 
Clinically, Thenfadil produces excellent results in the common 
allergic disorders. It is comparatively well tolerated, side effects 
occurring in only 14 per cent of cases — mostly transient sedation. 


Winthrop-Stearns Inc., New York 18, N. Y., Windsor, Ont. 


henfadil 


HIGHLY EFFECTIVE 
ANTIHISTAMINIC 


well lolol 





ODA AACE os. 


often seems an unattainable feminine goal 
at some point in every woman’s life 


because of vaginal infection. 


At such times, the assurance which an ethically 
recommended douche powder such as TYREE’s Antiseptic 


Powder confers. enhances therapeutic effectiveness 


For routine hygiene. Tyree’s Antiseptic Powder brings 
cooling, soothing comfort. [ts detergent action 
cleans thoroughly. Its low pH helps restore and 


maintain the normal acid pH of the vagina. 


In most common vaginal infections this prorwe riul but 
ventle antiseptic easily overcomes the pathogeni« 
invaders, At the same time, its astringent 

properties help combat excessive flow and 


ict as an effective deodorant 


For vour next patient who needs effective, non-irritating 


therapy. prescribe Tyree’s Antiseptic Powder 


I rite today fo 


FORMULA 


TYREE’S ANTISEPTIC POWDER 


ZINC SULFATE Dry 


im alr J. S. TYREE, CHEMIST, INC. 


of 2 ozs 


: om 15th and H Streets, N. E.. Washington, D. C. 
Makers of CYSTODYNE, oa Urinary Antiseptic 








Speed Up the Return to 
Productivity in Cases of 
Muscle Injury... 


PHYATROMINE 


BRAND OF PHYSOSTIGMINE SALICYLATE AND ATROPINE SULFATE 


Kremers Urban 


A newly published study' reports that 
60 per cent of patients with muscle injuries 
were kept on the job while under treat- 
ment with PHYATROMINE. 


Relieves pain due to skeletal-muscle 
spasm within fifteen to thirty minutes 


PHYATROMINE quickly relieves the pain- Prevents or reduces crippling deform- 


ful muscle spasm which is largely respon- ities resulting from spasm in arthritic 
sible for prolonging the period of and related disorders 

disability after muscle injuries such as 

wrenched neck, back, or shoulder, ion ail 

; ' , Restores joint mobility 

sprains, strains, etc. Thus it enables the 

patient to return to work sooner than 
is possible when conventional physio- Promotes sense of well-being 
therapeutic measures are used. 


Each cc. of PHYATROMINE contains: Returns patients to normal occupations 


Physostigmine Salicylate...... 0.6 mg. 
Atropine Sulfate... .ccccccce 0.6 mg. 
In isotonic solution of sodium chloride. 1. Stahmer, A. H.: To be published. 


SUPPLIED: List No. 1740: 1-cc. ampuls, 
boxes of 25; 30-cc. multiple-dose vials. 


@ KremersUntan Company, Pharmaceutical Chemists Since 1894 


MILWAUKEE 1... WISCONSIN 





the measure of a good hemorrhoidal suppository a ee een 


> 
* 
ARNT US © L. HEMORRHOIDAL SUPPOSITORIES 


‘WARNER’ 


Pref erred and Prescribed by Physicians 


for more than half a Century. 


ANUSOL* HEMORRHOIDAL SUPPOSITORIES 
promptly and etfectively relieve 
scomfort of the common 


anorec tal disorders. 


ANUSOL* HEMORRHOIDAL SUPPOSITORIES 


do not contain narcotic or analgesic 


in the morning 


j ' 
immediately following icuation 


ANUSOL,, HEMORRHOIDAL SUPPOSITORIES, individually 


‘WARNER’ in boxes of 6, 12 and 48 


WILLIAM R. WARNER 
Division of Warner-Hudnut, Inc. 


*T M Reg U S Pot OF NEW YORK LOS ANGELES ST. LOUIS 




















ant bela) 


stat 
wi ye lva 


ANTACID GEL 


Promptly stops 
corrosior 


ites Pc 


DEMULCENT GEL 


Like a “mineral mucit 
A soothing 


protective coating 


In the Medical Management of Peptic Ulcer 


AMPHOJEL Has Double-Gel Action 
Relieves pain in minutes 


Promotes rapid healing of ulcers 


AMPHOJEL is Safe—does not interfere with 





normal body metabolism. No danger of alka- 


losis or acid rebound 


ea AMPHOJEL is pleasant to take, and ts inex- 
' = pensive 


SUPPLIED: B 


AM PHOJEL 


LtiMINU™M HYDRONIDE ¢ 
\LUMINA GEL Wy? 


Wyeth Incorporated, Philadelphia 
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Routine testing with Ames diagnostic tablets 


in the office, home or hospital is 


diagnosis frequently rewarded by the discovery of 
during unsuspected pathology during the 


THE “silent period”—when disease in its incipiency 
SILENT may be most easily managed or cured. 
PERIOD Ames tablet tests are completely self-contained, 


rapid and clinically reliable. 


Occurrence 


diabetes mellitus 
hyperthyroidism 
renal or alimentary glycosuria 


nephritis 
renal tuberculosis 
renal tumors 
drug poisoning 
toxemia of pregnancy 
liver disease with 

and without jaundice 


HEMATEST inflammatory, neoplastic and 
’ (BRAND) 


. degenerative lesions of the 
for the detection of ; gastro-intestinal, genito- 


urinary and pulmonary systems 


diabetic acidosis 
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ADEQUATE 

APPROACH TO 
MENOPAUSAL THERAPY 





TRANSIBARB Capsules provide three- 
fold, symptomatic relief in the manage- 
ment of the menopausal patient adequate 
sedation . . . cerebral stimulation . . . control of vaso- 


motor instability. 


TRANSIBARB takes full advantage of the increasing use of a central 
nervous system stimulant combined with effective proportions of seda- 
tive medication. In addition, vitamin E is employed in the formula for 

its demonstrated efficacy in menopausal therapy. 


) 
In geriatrics, too, TRANSIBARB tends to minimize nervous appre- 


hension in debilitated and mentally depressed patients. 


Each TRANSIBARB Capsule contains phenobarbital, (Warning: 
May be habit forming), % gr., d-desoxyephedrine HC1., 2.5 mg., 
and vitamin E (dl-alpha tocopheryl acetate), 5 mg. 


DOSAGE: One capsule, an hour after breakfast; one capsule, 
an hour after lunch. In exceptional cases, a third capsule may 
be given, if required, an hour after the evening meal. 


T R A N § B A R B Literature and 


samples to 


TRADEMARK 
physicians 


Sedative—Sympathomimetic Bey on request 


SUPPLIED: Bottles of 500 and 1000 capsules, 
at all drug stores. 


George A. Breon« Company 


Pharmaceutical Chemists NEW YORK 18, N. Y. 
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burns * abrasions * athletic injuries 
circumcisions + carbuncles + leg ulcers 
plastic surgery * many other traumatic 
or surgical wounds 


| 
abdominal incisions + hemorrhoidectomy 
compound fractures + osteomyelitis 
arthrotomy + sucking chest wounds 


pilonidal cysts * many other indications 
for non-adherent packing 


appendectomy * tenosynovitis 

forearm incision + closed chest drainage 
intra-abdominal abscess - cholecystectomy 
auxiliary to closed-tube drainage 

many other incisions and discharging wounds 


TWO SIZES: each six envelopes to the carton a 
UNIT ENVELOPE — one 3x36" dressing a tum Gause Dressing 
DUPLEX ENVELOPE—two 3”x18” dressings 
Available through your regular source of supply Steri le 


CHESEBROUGH MFG. CO., CONS’D 
Professional Products Division 
NEW YORK 4, N.Y. 
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OUT OF WASHING UP! HAVEN'T LOOKED AND 
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STEPAN pHé cuts the toughest STANDARD CHEMICAL COMPANY 
grime — gently, swiftly. Recom 1918 Washington St. St Louis, Mo 


TWO Correct Cleansers 


mended for oily operations or HOUCAN SALES 
where workers are in contact with P.O. Box 4082, Baton Rouge, Le 
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STEPAN’S revolutionary NEUTRA 261 Franklin St.. Boston 10. Mass 
FOAM — not a soap — a new | 
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ize and form free alkali, which tends to destroy the protective 6104 S. Main St.. Los Angeles, Calif 
of the skin W. H. POPPE 
4920 Harriet Ave., Minneapolis, Minn 
NEUTRA-FOAM has othe ‘ SANITATION SUPPLY CO 
for FREE SAMPLES vantages too. EF P i 731 Lincoln Ave. Peoria, ili 
. —— a ‘ GUARDIAN SAFETY EQUIP. CO 
and complete technical data leanser leaves no linger s 4606 Walnut St.. Philadelohia 39. Pa 
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diabetic management 
through 
improved time-action 


and fewer injections 


NPH ILETIN (INSULIN, LILLY) 


For many diabeties taking two or more daily in- 
jections of other Insulin preparations, one daily 
injection of NPH Insulin will often be adequate 
for purposes of control. This improvement is a 


long stride toward a more nearly normal life. 


For physicians, this development eliminates some 
of the obstacles which earlier stood in the way of 
satisfactory adjustment of doses to the patient's 


needs. 


NPH ILETIN (INSULIN, LILLY) 


ELI LILLY AND COMPANY - INDIANAPOLIS 6, INDIANA, U.S. A. 
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Radiological Health 


—The Inservice Training Course at the University of Michigan 
School of Public Health, February 5-8, 1951— 


EWCOMERS to the Ann Arbor campus receive 


a welcoming pamphlet which describes, in 
“The 
by the 
wher- 


N 


part, the public services of the University 
University of Michigan bounded 
outer limits of its campus; it 
ever there 


is not 
reaches out 
are people needing the facilities and 
which it is able to offer.” 

extension of the 
materialized in 


services 
This 


notably 


learning was 
the Inservice Training 
in Radiological Health held February 
1951, at the School of Public Health. Of 
a long series of courses in continued education, 
this conference, executed in keeping with co 

temporary scientific thought, was No. 36A. Un 
der the skilled leadership of the School’s Dean, 
Dr. Henry F. Vaughan, this plan for training 
aims to provide puljic health personnel, private 
dentistry 


proc ess 


Course 


5-8 


medicine and pro 
health 
science service, trade and industrial groups, and 
public officials, information that 
relates immediately to their connection with, and 
the health of the public 

almost 2000 physicians, engi- 
sanitarians, hotel 
managers, school officials, and safety and public 
works personnel have gathered at the beautiful 
Street, for the 
hygiene, 


practitioners 
fessional groups with a major interest in 


in 


with pertinent 


participation 
Over the 


in, 
years, 
and restaurant 


neers, nurses 


Observatory advance- 
their knowledge 


preventive medicine 


S¢ hool, on 
ment of 


health, and 


in public 


"THE CouRSE: The course content was developed 
around four major General Orienta- 
tion, the Use of Ionizing Radiations, the Biologic 
and Medical Effects of Radiation, and the Public 
Health Implications. Some of the material of- 
fered is published in the following pages, and 
all of it will appear shortly in Manual form, 
comparable to the other sizeable handbooks 
which have followed the Michigan courses 
Harry E. Miller, Resident Lecturer in Publi 
Health Engineering and Sanitation, in whose 
resourceful hands Course Director lay the 
blueprint, sought the aid of a committee in the 
assemblage of subjects and speakers. As 
sisting in this organizational planning were 
Dr. John K. Altland, Mr. John C. Soet, and Dr 
F. S. Leeder, of Lansing, Mr. Charles F. Cannell 


areas 


as 


basi« 


University, Dr 
Mr. Morton S 
Ingraham and 


and Dr. Fred J of the 
William G. Fredrick, from Detroit 
Hilbert of Eloise, Mr. Samuel C 
Dr. Edwin G. Williams, from Washington, Mr 
D. M. McCutcheon, of Dearborn, and Mr. Wil- 
liam T. Ingram, of New York. In addition, guid- 
ance was Atomic Energy Com 
mission, the of Civilian Defense, 
and the U.S Service It the 
brought to 
material in 


Hodges, 


given by the 
Michigan Office 
Public Health 

that authorities 
the 
put it 


was 
original desir be 
bask 
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tially, available to public 
workers in form. The 
maintained of reproducing the concentrated sub 
f radiological health between two covers, 


knowledge in 


gether who could sort out 


refine it, sequen 


health 
goal was 
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make it 


inderstandable 
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stance ¢ 


s0 as to the current as- 


represent 


similable time-tested form 


lo effect this aims of the 
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program had 
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expanded in- 
verbal lay- 
with the to 
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was covered, dupli 
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amount of 
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course were 
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to recognize a certain 
necessary ni goal 
rather 
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structions to guarantee a « 
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the portions in 
velopment the level to 
the subject matter 


overlapping 


te 


and be attained 


mannet 


ob 


the 


lor was avoided and Was 


Viated Adequate new releases guaranteed 
SRO attendance 


Almost 


and 


came from 30 states to 
rare in professional meet 
of the lecturers that 
be furnished for pro 
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Oo perso! 
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the 


lister 


ings Was request made 
a duplicate set 
so that a 


would 


of slides 


simultaneous showing 
crowd i possible 
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realization that as 
problems appear to 
administrator Solutions 
and the old form- 
world in its flight into 


introductory 
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The 


opening 


Dean's 
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must 
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health 
redesigned 
fit 
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ilas no longer the 
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To this 


atomi 


health units 


of thei 


personnel came 
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energy specialists to give valued 
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knowledge Physicians, hygienists, 

of their 
allow the transmission and reception 
It is on other wave lengths, however, 
physical scientists are broadcasting, for 
biologically trained person has difficulty in 
the simplest of principles 
language differential. Dr. Lampe 
this in stating that the difficulty 
solely in semantics, 


sanitarians, 


nurses have their own verbal tools 


trades to 
of ideas 
that the 
the 
inderstanding 
because of the 
shed light on 
in comprehension lay 
that a judicious translation is needed 
the fact that the minds the life sciences 
us acutely attuned those in the physical 
must cross this physical-chemical- 
idiom to obtain understanding. A 
Webste1 indicated to allow the 
physi ian-on-the-street to partake of the newer 


even 


and 
Accepting 
in are 
als 
sciences, one 
mathematical 
contemporary Is 
knowledyes 
This lack of 
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currency the conver- 
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in medical schools of more 
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will employing the atomic 
commonplace therapeutic devices, 
prescriptions may day utilize all 
symbols, and constants of the 
Not unknowingly have 
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irriculum inclusion 
intensive 
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quantities, 
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stores 


drug 
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The four 
the program participants, 


areas were developed well by 
and bespoke the care 
exercised in the initial planning. Through the 
joint offerings of the physicist, the radiologist, 
the engineer, the chemist, and the hygienist, the 
listener learned of the need for cooperative ac tion 
in the field of radiological health 
interdependent Singularly 
was industry's physician. It to believe 
that that quality of man health 
been delegated to the exclusive watchfulness of 
the industrial hygienist-turned-health physicist 
Yet, the planners, inadvertently to be 
failed to program a Medical Directo 
atomic energy installations. His 
would have to demonstrate 
relationship between the health 
the physician—both being responsible 
well-being of the worker exposed 
chores to ionizing radiations 

Lush in illustrative material 
charts, instruments, and blackboard drawings 
the presentations never dulled. From the 
humor to the of atomi 
pons, the subject the spectrum 
human audience with 
belief 
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M*s has wavs been subjected t a certain l per I If a person Is exposed to 
amount of naturally occurring ionizing ra- about 0.6 mrep day during the first 45 vears of 
diation. Cosmic rays from outer space come ife (approximately » the termination of the 
into our atmosphere producing secondary ioniz- hild-bearing period), this would account for 
ing radiation, which has a maximum intensity } 10 * mutations This increase in 
equal to about 50 times the sea level value at an ute 1 not ificant, however, since 
elevation of about 15 miles. Cosmic ray intensity pontane¢ re a mutations per 
at 2,000 meters increas by 35 in going from gene, indi i t i many sources 
0 to 50° geomagneti atitude Therefore, the responsible nutatior ‘ than ionizing 
latitude and elevatior t which a man lives de adiation 
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ceived a derma which became so acute that 
he sought medical aid. This was during the latter 
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Pade 


alarm mech 
, in order to incorporate all the neces- 


radiation shields, fixed instruments, 

anisms, etc 
features of radiation protection 

3. Provide personnel monitoring meters for all 

make thy- 

roid counts of persons working with radioiodine; 

feces analyses to determine the 


sary 
persons subject to radiation exposure; 


make urine and 
possible accumulation of certain radioisotopes in 
the body: 
sion when appreciable radiation exposure is re- 


notify all personnel and their supervi- 


ceived; and maintain accurate and interpretable 
records of radiation exposure for the protection 
of both 
ment 

1. The health physics surveyors make frequent 


laboratory personnel and plant manage- 


radiation surveys of all equipment and all ac- 
cessible areas about the piles and in the radio- 


chemical laboratories 


5. See that all plant supervision is properly in- 
formed of the various hazards, of the 
permissible working time in each area, the radia- 
such as remote control 


radiation 


tion protection measures, 
equipment, protective clothing, masks, etc., that 
The health 
seeking out 
after 


ure desirable for each 
must 
radiation 
radiation exposure results 
6. Make a continuous survey of all environ 
mental that the liquid, solid and 
material emanating from 
the plant does not at any time exceed the maxi- 
mum permissible exposure levels 
7. Aid in all operations, such as 
fires, floods, and explosions if there can be an 
associated radiation hazard 
8. Furnish and maintain in 
all health instruments for 
monitoring purposes 
9. Conduct educational programs for plant 
personnel, to train new health physicists for other 
operations and to point out the responsibilities to 
groups that have an interest in these 
problems public health 
officials, insurance personnel, sanitary engineers, 
safety engineers, etc. The Health Physics Divi- 
t ORNL has trained a number of groups 
officers in theoretical and applied 
health 1950 top-level personnel ap 
ted by the governors of the various state 
sent to Oak Ridge, Brookhaven, U. C. L. A., 
Read College and Illinois Institute of Technology 
civil defense training 


operation 
vigilant in 
before 


physicist remain 


new hazards rather than 


hazards to see 


gaseous radioactive 


emergency 


proper alibration 


physics survey and 


outside 


such as medical men, 


military 


physics. It 


It was intends 
that the 
organize the civil de 
radiation protection in their 
respective It their 
teach the > in their 
will 


to recelve 

and has developed in man cases 
trained personnel should 
fense training in 
responsibility t 
state who I ir? 


instruct large personnel regard 


ing radiation problems associated with civil de 
fense. At 10 Atomi 
sion fellowship students are in training in the 
Oak Ridge-Vanderbilt University Brook- 
haven-University of Physics 
complete the re 


groups of 


present, Energy Commis 


Rochester 
Those 


receive the 


who 


M.S 


graduate programs 
quired work will 


degree 
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10. Assist in 
defense 


problems reli 


11. Carry on research in order to keep abreast 
of the fie'd and so that developments in health 
physics will keep pace with other development in 
atomic For example, a waste-disposal 
been carried on at ORNL jointly 
Public Health Service for the past 


some of the 


energy 
program has 
with the U.S 
several years 
of this 


ness of 


important objectives 
program are to determine the effective 
conventional 


and waste 


; 


water purification systems 


disposal plants in removing radioiso- 


topes and to find out what changes can be made 
to improve their effectiveness. This group is also 
Valley Authority on 
an ecological program in an effort to detect any 
environmental changes that 
in plant and animal life that have lived in White 
Oak Lake, a lake that contaminated 
with mixed fission products for the 
Another important 
been that of developing new and bette 
detection instruments. The instruments 
available are far superior to those that could be 
procured when the projects began in 1942. Never 
there is much room for improvement, and 
a number of interesting mportant instru 
ment developments are under way at present. A 
considerable amount of fundamental informatior 


working with the Tennessee 


may have resulted 


nas been 


past sever 


years research project has 
radiatior 


now 


theless, 


and 
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Fig. 2 


remains to be accumulated in order to understand 
better how to design more effective and cheaper 
radiation shields and how to calculate the per- 
missible radiation exposures from various types 
of radiation over a wide range of energies These 
are just a few of the health physics research pro- 
grams in progress 

Except for the few general statements about 
radiation protection relative to x-rays and radia- 
tion from radium as listed in Table 1, very few 
recommendations of levels of maximum permis- 
sible concentrations of the various radioisotopes 
in air and water were officially accepted until 
after the atomic energy projects began in 1942 
Tables II and III list some of the maximum per- 
missible concentrations of radioisotopes in air 
and water, respectively, that were used by the 
U.S. Atomic Energy Projects from 1942 to 1949 
More recent values will be discussed in my next 
lecture 

The best way to see how health physicists op- 
erate would be to take a tour through one of the 
larger AEC laboratories. Since this is impossi- 
ble, we will look at a few illustrations which give 
is an inside view of health physics in action at 
the Oak Ridge National Laboratory 
2 shows personnel entering the laboratory 
Each is picking up two pocket meters and a film 
badge These urned to the proper slots 
n the clock alley i the lose of the work day 
Health physics technicians read the pocket meters 
each evening by means of a minometer. The films 


are developed and read with a densitometer once 


Fig 


each week unless the pocket meters indicate a 
radiation over-exposure during the week; in such 


case the film is developed and read immediately 


Radiation overexposures are detected by means 


these meter readings and are reported to the 
supervisor responsible for the persons who are 


overexposed before the beginning of the next 


work shift in order to avoid a repetition of the 


overexposure Careful records are maintained 


f all overexposures to radiatior 


Fig. 3 


Fig. 3 shows two health physics surveyors mak 


ing a routine survey of a lunch room in 


personnel, who work with radioactive n 


eat. One of the surveyors is making m 


ments with a “walkie squawkie” and the 
taking smear samples with filter paper 
smear samples will be checked later for 
beta and gamma activity by means I 
tional counters and Geiger counters. A 
smear sampling gives only qualitative 


which 
later ial, 
easure 
other is 
These 
alph i 
propor 
Ithough 


lata, it 


does, at times, indicate the presence of contami 


nation that may be rubbed off and transfe 
the clothing or body. Such surveys are m: 


rred to 


ide, not 


because radioactive contamination is commonly 


found in these areas, but rather becat 
must be sure that it does not accumulate 


PROTECTIVE CLOTHING REQUIRED 
BEYOND THIS POINT 


ise one 


there 
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Fig. 8 


Protective clothing and street clothing 
must be checked frequently for contamination 
This is usually done with a Geiger counter 
Hands and feet can be checked rapidly with a 
four-fold hand and foot counter, as shown in the 
background. Proportional counters are usually 
used to check for alpha contamination 

Fig. 6. Sometimes it is necessary to repair 
contaminated hoods, or to enter hot cells where 
iir-borne contamination is probable. Under such 

Fig. 7 conditions, in addition to the usual protective 


clothing, heavy gloves and a mask with its own 


Fig. 4 fe yoit to are: Mat are po supply of oxygen must be wort 
tentially contaminated, personnel are required te Fig. 7. In spite of all precautions, spills of 


put on protective clothing. This protective cloth radioactive materials occur. This figure shows 
ing must be removed b ! ng the cafe personnel using filter-type masks and making 
teria area or before ng home measurements with a Zeus-type ion chamber 
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Fig. 12 


activity is below the maximum permissible value 
Fig. 9. This illustrates a ro operation of 
the health physics surveyor as he takes measu 
ments continually in the various laboratories 
make certain that the wérk is carried 
Fig. 10. Some of the work with high 
‘ 


radioactive material must be carried out behind 


thick lead or concrete barriers. After the con 
pletion of such operations, materials removed 


with remote cor 


from the hot area are handled 
trol equipment, and radi: nm measurements ar 


orde! 


made with a fish-pole \ ty i! 
minimize the hazards to 
Fig. 11. An important part « 


active material is to make certai 


active waste—liquid, solid, ga 
safely The liquid waste thi 
large underground tanks or 
tion, Is discharged at sa 

Oak Lake system. This 

Oak Lake which contains 

of mixed fission product 
control area and contains 
fish and other marine li 
servations can determine 

now being undertaken 1 cooperatior wit! 
Tennessee Valley Authority to determine 
whether this level of contamination over a period 
of about seven years has brought about any de 
tectable changes in the plant and animal life 
on the 


Fig. 11 


the contaminated clothes are re- Fig. 12. Many methods are employed 
be checked with Geiger counters various projects for the disposal of solid 
tivity, and proportional nated waste. At ORNI t ! 
are washed buried in deep trenches ir 
which they which is off the shores of Whit 
the level of of the AEC contractors 


gumma Aa 








Page 





INDUSTRIAL 








entgens Aveok 


























weoks 


1 exposures 


mit 





MEDICINE anp SURGERY ipril, 1951 


in which they reduce combustible waste that is 
contaminated with radioactive materials. In such 
cases, elaborate filters must be provided in orde 
to remove the air-borne particulate activity 
Other AEC laboratories mix the radioactive 
waste material with concrete and, after the mix- 
ture is hardened, it is carried out and discharged 
at sea, or p'aced in a desert area 

Fig. 13. The air-cooled nuclear reactors, such 
as the one at Oak Ridge, and all chemical opera- 
tions with radioactive materials discharge certain 
amounts of radioactive material into the atmos- 
phere. This picture shows a typical air monitoring 
station in the neighborhood of the laboratory 
Instruments at this station make continuous 
measurements and recordings of the air contami- 
nation, an! frequent inspection of the records 
guarantees that the permissible levels of air 
activity are not exceeded. 

Having completed our tour of the Laboratory, 
it might be of interest to examine some of the 
records of radiation exposure, in order to esti- 
mate how well the health physicists have carried 
out their program of radiation protection. Radia- 
tion exposures may occur from a variety of 
sources at ORNL, and they may resu!t both from 
external and internal sources (to be discussed in 
detail in a subsequent lecture 

Fig. 14 illustrates a typical exposure record 
of a person who works with large quantities of 
radioactive material. As illustrated here, most of 
the weekly exposures are below the maximum per 
missible value of 0.3 r week, and the average 


exposure is considerably less than this permis- 
sible value. During the six-month period ending 
July 1, 1950, approximately 12% of the personnel 
at Oak Ridge National Laboratory received one 
or more single weekly exposures in excess of 
0.250 rep per week and only 0.26 received an 


average exposure in excess of 0.3 rep per week 
One of the six persons involved in the latter in- 
stance barely exceeded 0.1 r * per week as meas- 
ured by the blackening of that portion of the 
film located behind the shields in the film meter 
The other five exposures were appreciably less 
than 0.1 r per week 

Fig. 15 illustrates the type of exposure that 
might be expected if a person takes a single dose 
of radioactive material into the body As illus 
trated here, the initial exposure is very large but 
decreases somewhat exponentially with time, ow 
ing to the radi active and biological decay fa 
tors. The accumulated radiation exposure from 
all types of radiation hazards must be kept below 
the permissible value of 0.3 rem. week 

Fig. 16 illustrates the type of build-up that 
might be expected if one, over a long period of 
time, by inhalation or ingestion were to take 
radioactive material into the body 
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Fig. 17 


Fig. 16 ne the various Atomic Energy Projects 
. 7 sn higher than those of corresponding chemic: 
Fig. 17 illustrates the general type problem in ; i . } 
engineering industries n otner words, the 
which we have a variety of effects . a : . 

Fig. 18 indicates the relative exposure of per 


sonnel working with radioactive material and 


ation hazards are considered to be reduc 


minor importance relative t 
X-ray equipment. Curves A and B indicate the 


percent of ORNL personnel receiving exposures 
TABLE IV 


rreater than indicated values. Curves C, D and 
RIES PER MILLION MAN Ho 


E are from data taken from cleonics, 1949 


Lumbering Industry 


Dec.),° indicating what might be a typical ex pen 
Air Transport 


posure to radiation of personnel working outside 
AEC laboratories. It is noted that ORNL expo 
sures are much less than those of other groups, 
and no ORNL personnel are receiving greate! 
than 0.3 r week if averaged over a few weeks Industries 

Table IV compares the accident rate at ORNL Oak Ridge Nat 
with other large industries and indicates that 1948 
work with radioactive materials, if properly con- 1949 
trolled, can be done safely and that it is one of the 1950 
safest industries of ts type It is because of this 


record that insurar rates of laboratory persor 


“TED ExPOsuRE 
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sonnel at ORNL-—or any other AE iboratory References 
with the exception of Los Alamos—-has received EISENE 
any injury from ionizing radiation insofar as car Any 
be determined from survey and monitoring in 
struments, and from frequent medical examina 

tions. The Health Physics Divisions are proud of 

this record and believe that it can be maintained 

if a'l of those working with radioactive materials 

continue to be vigilant and develop the proper 
understanding of, and respect for, radiation 


Public Health Aspects of Atomic Power Installations 


Summary of Talk by Lyle B. Borst, Ph.D., Chairman of Reactor, Brook- 
haven National Laboratory, at Ann Arbor, Michigan, February 8, 1951 


i i harnessins i atomic power for indus establish a norm” for the evel 
trial and other purposes now engages som of the ground waters with 
of the best minds of the country, and it is only n operation indicate that the wast 
proper that considerable effort should be ex es approximately the same radioa 
pended toward the health aspects of normal cow's milk, or approximate 
atomic power i io There are two kinds tegrations per minute per qua 

of problems involved in such _ protectior a Approximately one million 

real problems, which are those having to t n the construction of the pile 


with protection against harmful radiatior é ed that about three-quarters 


and (b) imaginary problems, which arise pri vere spent to reduce the level of activity fron 


marily from lack of knowledge or from misinfor vhat conservative scientists considered to be 


mation on the part of the public concerning the safe operating pra tice” to a level that would 


health aspects of itomic energy The second so much lower that no reasonable objections 
problem is no less real than the first 10 arise from the publi 
The Brookhaven National Laboratory is s Borst stressed that one of the vreatest 
iated on Long Island adjacent to a large I } in the field is for public health men 
r of population, and is surrounded by li acquire radiological training and the ability 
residential communities Dr. Borst descri differentiate between real and imaginary 
some of the precautions taken to insure sat ition hazards 
operation of the Brookhaven pil There are References 
some 50 different ways of shutting dowr re -— 6 
wtor: any one can be operated in an emergen 
Numerous radiological monitoring ations 
been established within the Brookhaver 
area and outlying communities to measure cor 
tinuously the radioactive content of the al 
reports are transmi the Health Physi 
and Meteorology units Special attention ha 
been paid to filterir before and after it 
passes tnrougt the reac 
months of operation indic: 
mance of h filters is q 
f harm fron 


comparable 
fron the natu ily i ‘ osn 
at Denver, Co 
Geological Survey, a cooperative 
rround waters lr he Brookhaver 
progress Measurements were made 
natural radioactive 


months prior t 





Growth in Peacetime Uses of Atomic Energy 


PAUL C. AEBERSOLD, PH.D. 
Chief, Isotopes Division, U.S. Atomic Energy Commission 
Oak Ridge, Tennessee 


| ly THESE troubled times it is somewhat difficult 
to focus one’s attention on the peacetime uses 
characteristics 
tool for 


sume 
destructive 
tool for 


energies of 


of atomic energy Yet the 
that make atomik 
war also make it a constructive 
Atomic 
the universe 
of the sun 


energy a 
peace 
energy is one of the bask 
It is as fundamental as the energy 
one and the same 
In itself it is neither good nor bad. Furthermore, 
it can only become good or bad through the appl 

We should constantly re- 


indeed, they are 


cations men make of it 
atomic energy like 
We should not 
lose sight of its tremendous peacetime potentiali 
ties, for therein lie its real benefits for mankind 
the various 


mind ourselves that 


forces of nature can be two-sided 


It is almost impossible to separate 
phases of the Atomik 
gram into peacetime and wartime developments 
For example, the President, in a public statement 
expanded facilities 


Energy Commission's pro- 


following his authorization of 
for the program, since disclosed as being lecated 
in Aiken, Ge orgia, and Paducah, Kentucky, said, 
‘The expansion in the scope of our atomic energy 
program gives added emphasis to the fact that 
energy has great potentialities both for 
and for the benefit of mankind. From 


t continue 


atomk 
destruction 


onset we nave ood 


the very 


to stand, firm in our desire f tive inter 


if atomic energy to insure its 


This is a funda 
and 


national control o 


use for peaceful purposes onl 
objective to which this government 
majority of the United Nations have 
Agreement on this 
make the facilities of atomk 
fully available for peaceful 


this objective is achieved, how- 


mental 
the Vast 
committed their best efforts 
would 


goal our 


energy enterprise 


Until 


must 


purposes 


ever, we strengthen our ow! defenses by 


providing the necessary atom erg produc 
lon capacity 

Admittedly 
purposes and yet, as 
could be 
world situation 


these nev es are for defens« 


ident has pointed 


out, they diverted entirely to peacetime 
vermitted. Or 
the atom 
energy program, approximately 5 to 10% of the 
funds are allocated for purely peacetime ef- 
forts.”” A somewhat larger percentage goes for 
“weapons.” Approximately 70°, of the Commis- 
budget is expended on what in the 
either 


pursuits if the 


the basis of current spending ! 


end 


sion s 


may vield wal 


power! 


weapons for purposes or 


and other benefits for 
Gordon Dean, Chairman of the Commission, has 
pointed out, “Practically all of the monies repre- 
sented in the and in the 
processing of and in the produ 
tion of uranium and plutonium metal should be 
regarded as funds which have not been, and need 


peacetime uses. As 


acquisition of ores, 


feed materials 


most other 


not necessarily be, wasted in war; but rather 


which may be devoted either to war o1 


peace, as 


necessity requires or opportunity develops 


Peacetime Potentialities 
N OUTLINING 
time uses ol 


rather briefly some of the peace- 


atomic energy that have already 
find that they 
development as 
energy to produce 


come to the front, we may be 


placed in four broad phases of 
follows 1) use of 
| 


heat and « 


atomk 
ectrical power 2) use of atomic ra 
chemical and 
applications of 


diation and atomic heat to induce 
results of 
fields, and 


special radioactive and stable 


physical change } 


researches in atomic science to other 
1) applications of 
forms of elements or 


and otnet! 


“isotopes tor tracing atoms 


unique purposes 


Heat and Power 
heat and power is 


A TOMI energy as a source of 
f 
which has come 


a phase of development 
along rather slowly for several good reasons. As 
Chairman Dean puts it We 


’ undaunted by 
unhurried by the optimists.” 


labor 
the pessimists and 
Annual operating expenditures for reactor de 
velopment have been between 30 and 40 million 
dollars, with the constru } ! 
under totalling more man 100 million 
Commission now has ¢ 


gram currently 
The 


different types 


way 
ol reactors 
stage Perhaps the four 


attention at 


either in the operating or 
types re 

1) a materials testing 
will be 


design 
ceiving the most 
present are 


reactor which, as the name indicates 
employed in the 
a marine pro 
land-based prototype 


in propelling submarines o1 


ised t study materials to be 


construction of other reactors 2 
reactor, that is, a 


pulsion 
tf a reactor for use 
reactor de 
sibilities for 
which 
than it 


intermediate 


experimental breeder 


igned primarily to explore the px 


breeding, that is, a nuciear react« would 


produce more fissionable material con 


sum 
pow I 


during operation, 1 


breeder reactor designed to produce a sig 


nificant amount of electric power and to de 


termine the possibilities of breeding 
Before economically useful power from reactors 
will have to be found 


Some of the 


becomes a reality, answers 
such 


heat 


for many questions answers 
as those pertaining to structural materials, 
and the reactor 
design and operation, will be found in the pro 
Although the devel 


had to 


irgency 


‘r systems economies of 


grams already mentioned 


opment of power reactors has progress 


vithout the incentive of wartime recent 


changes in the over-all atomic energy program 
with the 


consistent present emergency will now 


mean a speed-up 
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Chemical and Physical Change 
"THE USE of nuclear radiation to induce chemical 
and physical change is an almost entirely un- 
explored field. However, certain laboratory ex- 
periments have shown that the very intense ra- 
diation from a nuclear reactor will produce such 
changes in a large number of materials. Also, 
the intense heat produced during reactor opera- 
tion can be used to speed up many ordinary chem- 
What physical-chem- 
ical application might be derived from the use 
of reactor heat and radiation is not known 
Most of the changes noted thus far have been 
detrimental to the normally useful properties of 
the materials. Yet, it is not inconceivable that these 
unique capacities of the nuclear may 
someday find industrial applications 
Right now they can best be described as unpre- 
dictable dividends of 


Research Dividends 
"THE NEXT two categories, the applications of 


results of atomit 
other fields and the use of isotopes, have already 


ical and physical processes 


now 


reactor 
special 


future research 


researches in science to 
produced much more tangible evidence of their 
development. The physical sciences such as chem- 
istry, physics and metallurgy 
in both fundamental theory 


have gained much 
and experimental 
procedure from investigations in atomic science 
Medicine, industry and even agriculture have al 
so been benefited in countless ways. 


One phase of atomic energy development which 


has produced benefits for the physical sciences 


and industry alike is the materials production 
and testing program. The development of special 
materials, equipment, and instrumentation need 
ed for construction of the various atomic energy 
plants has been a tremendous operation. As ar 
example, it Was necessary In constructing nuclear 
reactors to develop methods for preparing ma- 
terials such as uranium, graphite, thorium, bery! 
lium and aluminum of extremely high purity 
rhe lessons learned and the data acquired during 
these development programs will 
information for future applications 
Materials developed during the construction of 
other may be of 
interest 


certainly be 
valuable 


more immediate 
Among the most in 
are the fluorocarbons, different 
number in the 

before synthesized 


installations 
to other 
teresting of these 


industries 


species of which now thousands 
materials, 


laboratory 


These never even 


on a scale, were developed to com- 
problems. In 
range from light oils to heavy 
and in applications from lubri- 
cants to valve seats. Some of these materials ars 
already available on the open market 

Industry also stands to gain in 
materials. For instance, instruments, 


and electronic 


pensate for plant-sc ale corrosion 


consistency they 


tars to plastics, 


other areas, 
outside of 
especially of the pneumatic type, 
designed for plant operation by 


are certainly 


remote control, 
subject 


to alteration and adaptation 
to other manufacturing plants. The case is com 
parable for heavy equipment such as blowers and 
pumps. These are but a few of 


such benefits, 
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representative of a larger number continually 
coming from atomi developments 

Much of the research carried out by the Com 
mission in its laboratories is of the type that will 
yield information valuable to fields other tha 
those of nuclear science and technology 
the account of this 
found in the Commission's Semiannual Reports to 
Congress, copies of which may be procured from 
the Superintendent of Documents, Government 
Printing Office, Washington, D. C. I particularly 
recommend the Sixth, Seventh and Eighth Semi 
annual Reports respectively entitled, “Atomic En- 
“Atomic Energy and 


energy 


ably best research is to be 


ergy and the Life Sciences,” 
the Physical and “Control of Radia- 

Hazards in the Atomic Energy Program.” 
To carry out its research programs the Commis 
maintains three t th 
Brookhaven National Laboratory on Long I 
the Argonne National Laboratory 
and the Oak Ridge National 
as the University of California Radiation Labora 
tory, the Los Alamos and numerous 
laboratories with its produc 


Sciences,” 


sion laboratories, ie 
and, 
in Chicago, 


Laboratory 


Laboratory 


associated 


smaller 


tion sites. In addition, the Commission has major 


research programs going on in approximately 20 


other large industrial and university laboratories 
rhe Commission is also supporting a great deal 
if fandamental o1 


vhich gives prospect of applying sometime to the 


non-programati researcl 


solution of problems in the atomic energy indus 


try but does not need to be kept secret. Th 
imerous 


S WOrK 


is carried out through contracts with n 
hospit ils, researcn instit 


iniversities, 
100 such contracts are in effect 


field ot 


Right now about 


These cover work it he chemis 
biology 


magnitude of 


mathematics, metallurgy, 
medicine. As an indication of the 
these research programs the Commission is today 
the fields of 
alone at about 20 million dol 
Approximately eight 
the contracts mentioned above 
half 
and six 
mostly 


conducting research in biology and 


medicine a level of 


lars per yea million of 
this is covered by 
Of the million, one and a million is 
for research in the field of 
half million for other 

Not all of the research supported by 


. the “cut and dried” 


eignt 
cancel and a 
research, medical 
the Con 
interests of 


mission 1 


nuclear science and 
For example, the 


radiation 


advancing our knowledge in 


f 


ndeed far trom it 


that 


technology 


Commission appreciates has a 


unique relation to cancer it can cause cancer 


diagnose cancer, and kill cancer. The Commissior 


according|y rather large cancer 
gram 


radioactive 


supports a pro 


which includes the free distribution of 


materials for cancer research, the 


support of certain cancer research project 


maintenance of clinical research 


ts national laboratories. One of the most inter- 


+ 


esting phases of 1 
Research 


s cancer program is the ¢ 
Hospital at Oak Ridge operated by the 
Medical Division of the Oak Ridge Institute of 
Nuclear Studies. This 30-bed hospital has beer 


set up for the purpose of studying the treatment 


ancer 


of malignant diseases with radioactive materials 
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allied with Commission-supported re- 
It is generally 


Closely 
search is its fellowship program 
recognized that the future success of the nation’s 
scientific development will depend to a great 
extent on providing adequate numbers of well- 
trained scientists. Since the AEC fellowship pro- 
gram started in 1948, approximately 500 fellows 
in the physical, biological and medical sciences at 
the pre-dox toral and post-doctoral level have par- 
ticipated. In addition to this program, which was 
administered initially by the National Research 
Council and more recently by the Oak Ridge 
Institute of Nuclear Studies, a separate program 
started last year for training a limited 
number of graduate fellows in the new field of 
radiological or medical physics. Also worthy of 
note here are the Oak Ridge 
Institute of Nuclear Studies or, more spec ifically 
the isotope technique courses of the Institute's 
Special Training Division. Since this four-week 
orientation was initiated in 1948, more 
than 400 representing 
nearly every field of science and technology have 
been trained to handle and use radioisotopes 

Last but by no means least in the field of atomic 
energy research are the types of investigations 
which can be conducted by universities, individ- 
uals and private institutes without financial sup 
port or other direct aid from the Commission 
Perhaps the best example of such a research pro- 
gram is the so-called Phoenix Project at the Uni- 
versity of Michigan. As I understand it, this 
project, estimated to cost in the neighborhood 
of six half million dollars over a 10- to 
15-year period, will be supported entirely by the 


was 


courses of the 


course 


scientists and engineers 


and a 


benefactors 
world No greater comp iment 
worthwhile undertaking 
than to point out that its objective in the words 
“your well-being in the form of 
protection against atomic attack and other radia- 
tion hazards, better health, longer life, new goods, 


and its alumni and 
throughout the 


can be paid to such a 


University, 


of its sponsors is 


improved economy, and a stronger America.” 


Isotopes 
Now we come to the phase of atomic energy 


which constitutes the 


vigorous and perhaps the 


development most 


largest peacetime us¢ 
of atomic energy. It is also the phase of the pro- 
gram with which you as public health officials will 
probably be most concerned in the next few years 

This is said with some reserve and qualification, 
since I hope that you will not have occasion to be 
concerned with the wartime aspects of radiological 
health This peacetime development is the pro- 
duction, distribution and use of radioactive 
isotopes 

Neither radioactivity nor radioactive 
they have been in rather common use 
for over a quarter of a century. What is new is 
their greatly increased availability and utilization 
Prior to the advent of the nuclear reactor perhaps 
as many as a dozen radioactive isotopes or radio- 


isot pe s 


are new, 


“common usage.” 
These were the cyclotron-produced radioisotopes 


active forms of elements were in 
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occurring radioisotopes 
lim- 


which, like the naturally 
of radium and radon were available in only 
ited quantities. A much large radio- 
isotopes had been prepared in the cyclotron but 
because of the difficulty and expense of produc- 
tion most of them were not available for research 


number of 


purposes outside the cyclotron laboratories 

In discussing present-day radioisotope utiliza- 
tion certain aspects of the program come to mind 
to public health 
be summed up in the 


probable interest 
These might 


Under 


as being of 
authorities 

following questions: 
radioisotopes made available? What 
of the current distribution program? 
basis of their utilization and what are sor 
applications? What may be expected as to the 
future of radioisotope utilization? 
lic health 


what provisions are 
s the extent 
What is the 


1e typical 


How can pub 
agencies participate in the program? 
Radioisotope Distribution 

S AN introduction to the Atomik 

mission's distribution 
would like to call your attention to two important 
1) the underlying philosophy of isotope 
current 


Energy Com 
isotopes program I 
items, 
distribution, and (2) the extent of the 
distribution program 
PHILOSOPHY OF DISTRIBUTION 
for the distribution of nuclear re 
forth in the 
which reads 


Authorization 
cto! produced 
radioisotopes is set ection of the 
Atomic Energy Act “The 
sion is authorized to distribute with or 
materials (any radioactive 


Commis 
without 
charge, by-product 
material except fissionable material yielded in o1 
made radioactive by exposure to the radiator 
incident to the 


fissionable 


process of producing or utilizing 


material to applicants seeking 
activity, 


other 


research or development 


industrial 


materials for 
medical therapy 
useful applications as 

So much for the “legal side,” but what 
the “scientific side?” 

As was pointed out ear! 
had an 
radioisotopes as radioactive 


uses, or sucn 


may be dev loped.” 


about 


scientists had 


opportunity to use on-produced 


“tracer 
atoms” as far hese 
scientists had formed a keen appreciation of their 
usefulness. They had found that radioisotopes as 
a research tool had a two-fold power of extremely 
ity In short 

demand but 


tors or 
1930s 


ndic: 


back as the middle 


and unique specific 
a tool greatly ir 


high sensitivity 
radioisotopes were 
small in availability 
Some of the same 
with cyclotrons and the 
became associated with the 


familiar 
handling of radioactivity 


scientists who were 


wartime development 
of the atomi 
that the nuclear 
unit for large-scale production of a wide 
of useful radioisotopes. The current distribution 


energy project. They soon realized 


reactor would be an excellent 


variety 


program is a direct outgrowth of a proposal made 
District, Corps 
the original operators 


by this group to the Manhattar 
of Engineers, U. S. Army, 
of the atomi project 

The ionizing radiations emitted by radioactive 
make them potentially hazardous to 
health, as other speakers will point out 


energy 


isotopes 


, 
Bec aust 
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of this potential hazard, the Manhattan District 
and later the Commission have been faced with 
the responsibility of guaranteeing that radioma- 
terials distributed from project facilities would 
be used safely. The authors of the Atomic Energy 
Act also appreciated this necessity when they 
incorporated into the Act the following: “The 
Commission shall not distribute any by-product 
materials to any applicant, and shall recall any 
distributed materials from any applicant, who is 
not equipped to observe or who fails to observe 
such safety standards to protect health as may 
be established by the Commission or who 
such materials in violation of law or regulation 
of the manner other than 
disclosed in the application therefor.” 

It is, therefore, ne for the Commission 
to know that the prospective user has 
adequate facilities, proper safety equipment, and 
scientific background to insure the 
requested radio- 
advisers 
Atomic 
have 
been 


uses 
Commission or in a 


essary 


isotope 


spec ialized 
safe handling and use of the 
materials. The Commission and _ its 
have, however, given the directives of the 
liberal interpretations as 
The philosophy has 
that it is better to expend 


Energy Act as 
been deemed feasible 
adopted, for example, 
effort and money in educating isotope 
the proper techniques than in attempting to 
police the health-safety aspects of isotope work 
Although these poli les may 
side, they have paid dividends in health 
safety. In four 
tribution no ca 


users in 


lean toward the con- 
servative 

and 
se has been noted of injury to an 


a half years of isotope dis- 


handling radioisotopes 

Lough, of the Commissior 
control of radio- 
point out here 
as a dual re sponsibil- 


individual using o1 
Allan 
Isotopes Division, will 


Since Dr. S 1's 
cover the 


isotope distribution, I wish to 


only that the Commission | 
ity with regard to its administration of the pro- 
hand_it is 
since the 
types of 


yram. On the one responsible for 


promoting distribution, materials are 


uniquely applicable to many investiga- 
tions and applications in a large number of scien 
tific fields. On the other hand, it is responsible 
for control f insur 
safe use. Ir Commission must 


1ali\ 


ition to the extent « 
short the 


ts isotopes distribution pro- 


} “ng d strit 
ng their 
eXvamine 
that 
tained between the promotion and control aspects 

EXTENT OF DISTRIBUTION: During the 
dist program has 
of this is seen in 


ontin 
gram to see i correct balance is being main- 
past year 


the isotope bution continued 
to flourish and grow. Evidence 
the year’s total of over 6,000 shipments of radio- 


active 


isotopes made from the production facil- 
ities at Oak Ridge, Tennessee. As 


may be seen 
Fig l 
than 40° of some 
program 


these 6,000 shipments account for 
15,000 shipments made 
initiated in 


from 
more 
since the distribution 
the summer of 1946 
Added to these are more than 2,000 shipments 
from other supply and known as 
Certain private laboratories 


was 


made sources 
secondary shipments 
have engaged in the processing of 
and in the preparation of special radioisotope-con- 
These materials 


radioisotopes 


taining chemicals or compounds. 
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INCREASE IM RADIOISOTOPE SHIPMENTS 
BY CALENDAR YEAR 
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solution of 
thera- 


synthesis of an 


make up the secondary 
tion of radiophosphorus as a 
carefully measured 
peutic admin 
amino acid containing a radioactive atom or radio- 
examples. Although 


sterile 
radiation dosage for 
istration and the 


isotope in its molecule are 
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materials 
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prepared in 
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are 
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approval of the 
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distribution and use f topes may be 
gained from reviewing the increase in the number 
of using institutions. In Ju 1947, when the pro 
gram was there were 241 departments 
in 160 inst two years late! 
there 
By the 
Commissi 
485 institut 


United States 


a vear 


tutions using is¢ 


topes ; 


8305 ions 


were 549 departments ir institut 
end of 1950 radioisotopes s ipplied by the 
! r » in 939 departments of 
nd territories of the 
nat 
geographic distri 
1950 


ind i! ! itions in 29 ons 


} show 


ype 


abroad. Figs. 2 and 
bution of 


By far the 


through 
shipments 


radioisot« shipments 


ber of isotope 


for use in fie logy and medk 
it 46°7 of the total 


i for a 


nave gone i 
as may be seen from Fig 
15,000 

and ther ipeutic p 
for physiolog 
animals The fact th 

tope shipments Na\ one 


expial 


snipments have agnosis 


beer 


irposes al yA ive used 
primarily in 
percentage of the 
to the fields of 
two ways, 
the 


radk 


idies 


Various 
raqdioist 
biology and medicine cz t ned in 


1) the 


necessal 


imber naving 


largest 1 
training and backgrou use 
active mate rials, during the early phases 


of the bution program, 


especially 


distr have been associated 


with these fields, and (: he nature f much of 


the 
requires 
her 


work i! il and biological fields 


tne 


isotope 
ise O x radioisotopes and 

ge ! 
r application. A bre 
ments t field of use 
1 and 5 


the Kind 


erally necessary 
akdown 
and by 
Figs 
sidering idiolsotopes 
is snow! n Fig », iT » important 

niorma 


ex 


l giver ve 


pressed the itior 
of radioiso i mist 1 public healt! 
hazard, ra sposal of the 
materials. W ‘ ’ ita shown in Fig 
namely 


‘ spec 


noted that three radioisotopes 
ount 
date 
short 
This 
their 
will ne 


rodine bait, and phosphor IS ACE 


Hoactivily st pped to 
th have 
Ss respect vely 


omparatively short time 


at 
will decay a t r disposal 
problem. Radio 


half 
nere 


longer present 


cobalt on the 1 much longet 


life of ie more thar ve years. But ever 
the public health problems can be 
trolled. Most of 130 « 
activity shipped thus far has beer 
the 


em apsulated i! 


readily 
of radiocobalt 
form of 
been 


con- 
the iries 
in the 
this has 
In applications 
read of 

The st 
therapeutic 


metallic element, and most of 
metal containers 

using such materials the radioisotope 
materials are 
or 
removed 
Also, the 


whereby 


contaminé 11 iim 


generally used either as radio 


and are not 


during 


graphic radiation sources 
from the 


Commission 


metal capsules use 


has established a progran 


may return such long-lived mate 


rials to certain Commission facilities for dispo 


isotope isers 


In evaluating the possible health-safety | 
the all distribut 


associated with ove! 
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RADIATIONS FROM AADIOISOTOPES MAKE THEM USEFUL 


than 1 f the 
falls inte 


it is to be noted 
amount of radioactivity shipped thus 
the very dangerous class of- radioisotopes as dete 
mined by the National Committee on Radiatior 
Protection (Fig. 7 
Basis of Radioisotope Utilization 

ADIOISOTOPES are principally useful for tracing 
radiation 


atoms and for sources of 


Fig. 8 
PRACERS: When we speak of 
mean radioactive atoms or radioiso 


oms and molecules fot 


1IOnIZINE 


trace! 
topes 
be used to label other at 
purpose of following them through complex pro 
be traced independently 


Tracer atoms can 


cesses 


even in the presence of other atoms or molecules of 
spite of multiple re 
kinds of 


features of 


the same an ind 


actions with ! otnetr atoms and 


molec ule s 


imetl is 
I hree 
make 


important radio 


isotopes this possible 


means merely 
same element identica 

For example, carbon 14, a 
isotope of carbon made in the nuclear 
like carbon 12 and 


carbon 13, the common isotopes of carbon that are 


rhe first, chemical identity, that 


all isotopes of the have 
chemical properties 
radioactive 
reactor, behaves chemically 
The chemical similarity 
between the three means that all these is« topes or 


stable and occur in nature 


MEDICINE 


AND SURGERY 1) 1951 
alike in an chemical 
or biological system. The uptake of phosphorus 
by a plant, for example, would be the same regard- 
less of whether the phosphorus were the 
isotope, phosphorus 31, or the radioactive isotope, 


itoms will behave physical, 


stable 
phosphorus 32. Similarly the uptake and distribu 
tion of radioactive in the body is the 


as the of stable 


Lodi ne same 


iptake and distributior iodine 

isotope 
wh ( h 

Without going into 


The second salient feature of the radi 


the ease 


technique is s . ty or with 
radioisotopes may be detected 


the details of radioisotope measurement, since this 


subject will be covered in later papers, let me say 
that radioisotopes are detected by the 
emit. Also, the 
pends on the rate at which this radiation is given 
off, that is, on the half life of the particular radio- 


Suffice it to point « 


radiatior 


they sensitivity of detection de- 


sotope being measured it here 
that this means of detection 
million millior 


methods of 


is from a million to a 
times more sensitive than ordinary 
With short-lived 


more radiation pet 


chemical analysis 


radiomaterials, which emit 


time than do lo | 
» to detect the presence of as littl 

billionth of an vf the pe 
rhe third f vnic! l tne 


ved materials, it is pos 
| is a billior 


isot¢ 


tracer 
a specif 
ones) car 
a complicat 
reactions and s 
identifies tainty. The 


ti bh} wit , ant 


complexity o 


ocesses opes is almost 


traced 


nee, the loca 
omplic ited \ y or I ecules 
d, and the m« 


vement o ‘ 


arbor 


other moleculat omponent then studied 


Although 


il as tracer a 


SOURCES OF RADIATION 


marily use 


radioisotopes 
ialvsis as described above, 


number of 


ve empl 
radioactive cob; 
With the 


tor-prod iced 


example 


quantity o 


nave, lor examptk 


thelr 


found pure 


applicable to needs 


Radioisotope Applications 

| ATER papers will give a detailed discussion 
“ the many which 
I would, however, like to outli 


ways in radioisotopes hi 


been used 
types of appl cations already made 
principal fields of in ation, me 
the basic 


ilture, sciences, and industry, 


several representative examples 
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MEDICINE—RESEARCH: By far the most im- 
portant radioisotope applications in medicine have 
been in medical tracer atoms in 
physiological studies, radioisotopes have been used 


research. As 


to develop an entirely new technique for investi- 
gating body metabolism and for studying the 
entry, utilization and breakdown of a wide variety 
in the body. As shown in Fig. 9, 
labeled and 
include 


of materials 
materials which 
through complex 
pholipids, vitamins, 
ruses, carcinogens, and many 

A typical example of the way in which a radio- 
isotope can be used in a metabolic study is shown 
in Fig. 10. Amino acids, as many of you know, 
are essential building blocks which group together 
in the body to form proteins, one of the character- 
istic constituents of living material. To find out 
utilized and how they are 
investigators have 
methionine, 
cystine and containing radioactive 
sulfur, and have fed the labeled material to rats 
At varying periods after the labeled compound has 
into the body rea the animals are 
Radiochemical analyses of various tis 


have been traced 


body phos- 


processes 
intibodies, anesthetics, vi- 


others. 


how amino acids are 
into 
amino 
giutathione 


incorporated 
synthesized 


proteins, 


acids such as 


entered ctions, 
sacrificed 
spleen, liver and kidney indicate 


d. In addition, bio- 


sues such as the 
where the radiosulfur is locat 
chemical form in 
determining the 
in uncombined 


analysis indicates th 


chemical 
which the sulfur now exists. By 
radiosulfur in protein 
acids and in breakdown products of the 
acids, the fate of 
the ingested amino acid and its role in the body 

Before tl tracer tec hnique, 
investigatorg were limited in their studies to mak- 


analyses of materials taken in, ab- 


material, 
amino 
knows the 


amino investigator 


advent of the 


ing chemical 
sorbed, and excreted by living systems. There was 
no way, however, of tellin if material absorbed 
or excreted was the same as that introduced int 
1 system. From tracer exper 
one described above, it has beer 
between the body 
and degradation Without 
t would be difficult if 


great spe ed and 


ments such as the 
determined that 
maintained 


a fine balance is 


processes of synthesis 
the isotope tracer tec hnique 
not impossible to appreciate the 
imics of most metabolic processes as well as 

to elucidate the complicated 
MEDICINE—DIAGNOsIs: A number of techniques 
have been developed for using radioisotopes as 
These applications, as shown 


pathways 


tools of diagnosis 
in Fig. 11, fall into two principal categories, (1 
where the isotope is used to determine the flow 
or volume of body fluids, and (2) where the appli 
cation depends on the selective absorption or dif- 
ferential turnover of the isotope in a specific 
tissue 

An example of 
latter principle in the use of radioactive iodine in 


locating certain types of brain tumors is shown 


a diagnostic test based on the 


in Fig. 12. In this case the radioisotope is in 
into a complex dve called diiodo- 
It has long been known that a similar 
is selectively absorbed by tumor 
is fluores- 


corporated 
fluorescein 
dye, fluroescein, 
tissue of the brain and because the dye 
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BY SPECIFIC TISSUE et ee eee 


DETERMINATION OF EXTENT OF BRAIN TUMOR 


cent it has been used 
surgery to locate tum 
this technique is lin 
ised after an incisior 
ly it has been found 


} 


selectively absorbed by 


raqdioa 


synthesized with 
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detected outside the 


rating radiatior 


of the dye in the 


head because of the 


tumor can 


t emitted 


pene 


tumor can 
two to four 


by the radioi otope 


be located 


Consequently, the 
About 


has been injected 


without surgery 


hours after the radioactive dye 


artery leading to the brain, a careful sur 


y is made of atient’s head with a Geiger 
counter. The s makes his 


remove the tumo poir here the 


ther incision to 
highest 
radiation re ng is obtained 

A considerable increase in the diagnost 
of radioisotopes may be expected as results of 
investigations way firmly 


established and as a gre: variety of isotope 


ic uses 


now pecome 


ivailable One factor 
making this outlook bright is that only 
small 
required for most diagnostic 

MEDICINE—-THERAPY: The therapeutic 
radioisotopes may also be divided 
gories, l where localization of 
material depends or 


labeled compounds becomes 

extremely 

harmless quantities of radiomaterial are 

applications 

uses ol 

into two cate- 
the 


cal placement in the 


isotopkK 


diseased tissue, and < 
depends on biochemical 
Applications of the first 


localization 
Fig. 13) 
unlike 


where 
placement 


type are not 
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Fig. 14 


many of the applications made of and 
x-rays during the past 25 
radioactive and radioactive 
used like radium and its products in 


beta-ray 


radium 
For example, 
strontium are 
teletherapy 
applicators 
interstitial 


vears 
cobalt 
gamma-ray sources I i! 
Radiocobalt 
gamma-ray 

The more unique types of therapeutic applica- 
tions fall into the secon : rory, that is, those 
depending on localization of the radiomaterial by 
biochemical placement. Here, 
used in hundreds to 
times greater than the diagnostic 


is also being used as an 


source 


radioisotopes are 


thousands of 


large doses 
or tracer doses 
Such 


over X-ray 


; 


in order to damage the diseased tissue 


techniques may have the advantage 


and radium therapy they permit selective 


irradiation of the diseased tissue from inside 
rather than outside the body. For the 
son, however, radioisotope treatment is quite lim- 
Because the amount of which is 
lethal to a tumor or cancer mass is generally 
much higher than that which would be lethal to 
the whole body, : radioactive ma- 
terial retained by must be 


the diseased tissue 


Same rea- 


ited. radiation 


over 90 Ol tne 
the 


In most 


absorbed in 


body 
instances the neces- 
prerequisites cannot be attained, namely 
radiomaterial to absorb in the 
tumor mass to destroy the while 


time normal 


sary 


retting enougt 


¢ 


malignant cells 


at the same not destroying too muc! 


tissue 1 ther parts of the body 


An example of a therapeutic application based 


yn biochemical placement which meets the above 


prerequisites Is the use of radioiodine in treating 


As illus- 
therapeutic 


certain disorders of the thyroid gland 
trated in Fig. 14, the 
ises of radioiodine 


both 


iodine. 


diagnostic and 
in thyroid gland disorders are 
affinity of the thyroid for 


rhis affinity is so great that it is usually 


based on the 


possible to obtain sufficient selective absorption 


for therapy. In the case of therapy a sufficiently 
large dose is administered so that the radiation 
emitted will “kill” part or : f the thyroid tis- 
sue, whereas in dlagnosis it 
small amount of isotope 
its uptake in the thyroid gland 


only necessary to 
needed 


rhis 


administer the 
to measure 
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PLANT PHYSIOLOGY < SOM FERTILITY 

ACTION OF INSECTICIDES - GROWTH REGULATORS - ETC 
[ paTovosy LEAF BLIGHT - CHLOROSIS - ETC 
NUTRITION OF TRACE ELEMENTS 

UTILIZATION OF ORGANIC METABOLITES 
PHYSIOLOGICAL AVAILABILITY OF DIET ADDITIVES 





BIOCHEMISTRY OF MILK PRODUCTION 


Fig. 15 


in turn is a measure of the physiological 
gland. As a therapeuti 
ind to provide a simple, 
safe method for treating 
Radioiodine may 
treating metas 
tases or off-shoots of thyroid cancer. If diagnosti« 
that radioiodine is taken up by these 
then the administration of larger 
often be effective in treating the 
radioiodine in the 

surgical!y 


uptake 
activity of the 
dioiodine has 

effective and apparent] 
patients with hyperthyroidism 


also be 1 n 


tool, ra- 


bee! 0 


certain cases for 


tests snow 
off-shoots, 
quantities may 
off-shoots. The 


sometimes 


uptake of 
enhanced by 
thyroid gland 
Radioiso offer a simple and 
effective therapy. .Two applications, 


the use of radiviodine for trea 


shoots is 
moving the 


topes 


oftentimes 
method of 
ing thyroid gland 
disorders and the use of radiophosphorus for 
treating blood polycythemia 
vera, have been widely accepted and are consid- 
, a number of lead 
radiogold and 
extensively In 


disorde rs Suc h as 


ered the treatment of choice by 
ing medical centers. In addition, 
have 
experimental therapy It 
nowever, that in the 
ment the 
mean “pe 


oft the l ised condition 


radiocobalt been 


should be pointed out 


case of radioisotope treat 


“treatment” does not necessarily 


rather an arresting 


indicated earlier 


word 
rmanent cure” but 
that long run radiois« 
value t 


it is probable topes 


prove of more medicine as tracer 
atoms in research 
AGRICULTURE 


useful ir 


ind diagnosis 

also proved 
plant phys 
as shown in Fig 
application in the field 


Radioisotopes have 
various investigat ns i 
ology and animal hus “ul dry 
The most extensive 


agriculture is the use of ra 


dioa phosph« 

in studying the uptake and utilization of 

phate ] This is shown in Fig. 16 
ability of a plant to absorb nutrients from fertil 
of the effectiveness of the kind 
Radic 


neorpo 


fertilizers 


izer 1S a measure 
f application and the type of 


isotope tracer studies are carried 


ferti 


rating radiophosphorus into the ilar 


of fertilizer to be studied and th appiving the 


tv pe 


radioactive fertilizer variety of 


patterns. At variot op growth 
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RADIOACTIVE PHOSPHORUS - P32 
FOR STUDY OF PHOSPHATE FERTILIZER UPTAKE 


t 
-32 mecoeronaTeD 3 
me features PiaeT ano SON 
7 mtasuaro 
‘ 


Laseue® feariizee 
adore TO Son 


sO ditt 


FOR RADIOACTIVE foe Tota 
Peosrmoeus Prospwonus 


1 FIRATION OF PHOSPHORUS BY S01 

2 PHOSPHORUS UPTAKE BY PLANT 

3 PROPER TYPE AND PLACEMENT OF FERTILIZER 
4 EFFICIENCY OF FERTILIZER 


ed tor radioactive and 
phosphorus content. If the ratic 
phosphorus to non-radioactive 
pl int as n the 


individual plar ts are analy 
non-radioactive 
of radioactive 
phosphorus is the same in the 
ipplied fertilizer, the 
knows that all the phosphorus originated 
the fertilizer on the other hand the ratio is 
l€ than in the fertilizer, it that the 
plant has obtained part of its phosphorus from 
the supply already present in the soil. This tech 
nique not only plant how 
much fertilizer is required but can also be used 
when and in what pattern the fer 
tilizer should be applied for best efficienc; 
Through studies of this kind it has been learned 
that a great deal of fertilizer in this country is 
fixed in the 
applied so as not to be available to the 
Many 
where a particular crop will 
phos 


investigator immediately 


irom 


indicates 


shows the scientist 


to determine 


wasted because it is either soil or is 
crops 
grown on the soil instances have been 
found, for example, 
most of its phosphorus from the 
present in the soil 


have 


obtain 
though 


added 


phorus already 


large quantities of fertilizer beer 
The importance of fertilizer trace: 


that some 
osting « 


omes obvious when we note 


tons of phosphate fertilizer 


1 nnuall n 


qaoliars are used a 
little is known about how 
f fertilizer phosphates 


good tf phosphorus 


Department 

Akt 

stati : irrently cor 
ition of 


dio sotope 


agricultural experiment 


study ! til 


ducting an extensive 
phosphate fert ! 
Last year phosphate lizer 


¢ 


izers with tne 
tracers contair 


ing tracer quantities 
22 state agricultural exper 

different 

Department of Agi 


been learned 


! l1opno 


ise in 67 


past four \ 
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BAsic SCIENCES: Radioisotopes are also being 


used extensively fundamental researc} 
investigations it “t of the fields of science 
Several general l in the basi sciences 
which have employed radioisotopes to good ad 
vantage are listed in Fig. 17 

Probably the most fundamental and possibly 
the most significant of such studies are directed 
toward obtaining a better understanding of the 
process of photosynthesis. Many of you will re 
call that this is the process whereby green plants 
with the aid of sunlight convert the simple con 
pounds of carbon dioxide and water into complex 
sugars. Most of the studies are being made o1 
simple plants called algae and are based on grow 
ing the plants in an atmosphere containing trace 
amounts of radioactive carbon dioxide, as sh« wn 
in Fig. 18. At different intervals during the 
photosynthetic process an attempt is made to iso 
late and identify the radioactive products. One 
laboratory has succeeded in identifying five con 
pounds which were formed within five seconds 
after photosynthesis started It has also beer 
observed that within 90 seconds, at least 15 com 
pounds are produced including simple, six carbo 
sugars 

INDUSTRY: The industrial applications of radio- 
isotopes, as in the case of the medical uses, are 
two distinct types, where the radiomateria 


used as a source of radiation, and (2) where 


f 
o! 


used as a tracer. Several industrial applica- 
tions, listed according to the principle upon 
which they are based, are illustrated in Fig. 19 
Probably the best known of the applications 


falling the first category is he so-called 


radioactive thickness gage. There are two types 
f thickness gawes; the first based on a measure 
vent of transmitted radiation and the second 
based on a measurement of reflected radiatior 
In the transmission gage, as shown in Fig. 20, 
the radioactive source is placed on one de of 
the material whose thickness is to be measured 
and a radiation measuring instrument on the 
other side. The amo radiation which pene 
trates through the terial into the instrument 
s, of course, propo! | to the thickness of the 
material In using the thickness gage the investi 
gator chooses the type of radiomaterial to give 
the desired amount of penetration through the 
particular type of sheet being measured. Radio 
strontium, a long-lived pure beta-! 

emitter has been most ofte i in this type of 
ipplicatior 

The advantage if the radioactive thickness 
gage over other thickness gages is that no contact 
is made with the material being measured. Also 
it can be adapted to give a continuous recording 
of the thickness and does not require stopping o1 
sampling the material as is the case in most me 
chanical gage Che other type of thickness gaye 
is a more rece development and, as has 
mentioned, ! ! of the sheet 
this case t mi | by measuring 
of radiatio he | rom it rather 


mitted through it Ss gage is part 
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PHYSICS NEW NUCLEAR REACTIONS 





wucneae DECAY SCHEMES AND PROPERTIES 


Fig. 17 
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Fig. 18 


RADIOISOTOPES IN INDUSTRY 
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FRICTION WEAR 
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MOVEMENT OF PRESERVATIVE 
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SOURCE OF COKE SULFUR 


Fig. 19 


measuring the thickness of coating mat 
where is desired to measure the thickne 
oating placed on a base material. It al 
le advantage tnat access t onlv one side 


sneet material is necessary 
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of 
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0 those institutions which prerequl- 
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LITTLE Over a year ago, a represen l of a s 
A large foundry appeared at our Radioactive W=f{xd (« f ds cos 0 ) 
Materials Research Laboratory with a Coca Cola 8 

bottle full of sand, and, apparently, a trunk full of where W is the work done or energy utilized 
trouble. His company was being sued by the fam f is the force 

ily of one of its employees who had died from can- d is the distance 

cer of the lungs. While such ire fortunately It must be emphasized that the application of a 
rare, they are certainly not new, but this was the force, of itself, does not constitute work in the 
first case in Michigan h ory in which the cause scientific sense If vou push against an automobile 
f cancer Was alleged to be radiation from radio- but it doesn’t move, no work has been done. If you 
activity in the sand used in the foundry The strain to lift a weight, but do not succeed in lifting 
source this sand is the bottom of Lake Michi it no work has been done. Two common forms of 
gan, and the sand is w vy used industrially work in everyday experience are the one required 
throughout the Midwest not difficult to to move a body agalr such as sliding 
imagine the complete and justifiable disruption of book on a table, and th » required to lift a 
the Midwestern glass and foundry industries that weight. In the first case, the force required is 
could have followed if the charge had proved true determined by the weight o 0 i.e., the 
Since, peated and exten , wecould effect of the gravitational pull of the earth as i 
find no evidence of radioact in the sand, we presses the book against the surface on which it 
felt justified in reporting that no previously un is resting, and the condition of the surfaces ir 
known hazard existed it I foundry, and what contact, or the coefficient of frictix We may 
ever the cause of the cancer In this case, it Was not write this ir equation form as 


excessive radiation from inhaled sand. Outstand 9 f=PxK 


ing in my memory this event is the genuine fear 


f where f is the force 
and desire for inform mn th were common to 


P is the weight 


all the people the case. Radiation and K is the coefficient of friction 


radioactivity had on a completely sinister 
haracter, and n lal form could 


results 


W here the body is to be lifted, we must exert a 
force equal to the force exerted by gravity. The 
work done is then the force exerted or body weight 


: times the height through which the body is lifted 
N DISCUSSING the nature of radiation, it is with 


the hope of establishing a sound basis for 


judgmer t ind fear 8 tl 1 reasonable and W P > ( . Pds sin °) 


intelligent analy i ? ft new situations 


This we express as 


as they arise. As v t iss the hazards where W is the work 

presented by radiation, oper that we should P is the body weight and is analogous to 

examin . he nati I liatlo Since radi: “f”’ in 

h is the vertical height and is analogous 

eXamining our to d in 
While I am oO is Ne i diffe The interaction betweetr 

persor al reac ) ry my wi tional field or “attractior 

} 


revolving arou my wo your ters who ) to the property of the body we 


pouNnciINg at it ynl hen they collapse on the exerted on a bod = the product . iss and the 
floor t is not this personalized con t we want gravitational constant of the earth at the place 
today, but a scientifi ) which we where we are making our observation. This con 
can all agree stant is smaller at the top of a high mountain and 

Energy may be defined as the ability to do work; larger in a deep mine thar t this point ir 


and we are again in trouble because work may Ann Arbor. In an equation 
mean all things to all peopl { P M » £ 

ver one x ' fic interpretatior 

However, lentific interpreta where P is the body weight as measured on a 


“work Lore ju , ! , scale, or the force exerted by the body on the 


terms surface on which it rests 


ss our M s the n ass 


terms gy is the local gray 
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A closer examination of these elements of equa 

tion 1) usef at this point. Let us 
imagine a situation in which a ball is dropped 
from a high tower—like our own Burton Memorial 
Tower. While we hold the ball, its velocity or the 
rate at which it is traveling is zero. After we let 
go, it pr ks up speed and goes faster and faste1 

If we neglect air friction, the body would continue 
ild continue to accele 


would be 


increasing its speed; it we 
rate 
Acceleration is the 


; 


measure of the rate a 
which speed changes, just as velocity is a measure 
of the rate at which distance is traversed 

We observe that, if I hold the ball on the tows P. 
I must support the ball or exert a force just equal 
to the ball weight. If I let go, the ball is accele 
rated toward the earth surface. The weight of the 
ball, or the force on it, is the same whether I hold 
it or not; the force is only due to the mass of the 
ball and the earth’s gravity If I let go, the ball 
Since the applied forces 
earth's effect is 


reacts by accelerating 
the weight, hasn’t changed, the 


an acceleration, or 
5 P=Mx<g=MxXa 
The product of mass “M” and acceleration 


is a force, and “g,” the earth’s gravita 
stant, has the same effect as an acceleration 


Now let us look again at equations (1) and 
l 3 


weight “P” through 


Raising ‘ 
while traversing distance ‘ 


exerting a force “f” 
in the direction of the force 
ve done. What has happened to the energy 


in these operations 


requires th 


In the case of 3) in which a body is raised toa 
height, h, we say that this body 
potential energy. By this, we mean that, by virtue 


this body is « apable of doing work 


has ac quire d 


of its position, 

If the raised 
be allowed to flow downhill at some later time 
» made to turn m 


body lappens to be water, it c: 


t nt ll wheels 


in so doing ca 
grind corn or wheat or generate electricity 


cause of the 
this moment b 


earth’s gravity, we can do we 

raising masses with respect to 

arth’s surface and thus store the energy fo 

iter. There are many other examples of ent 
the potential form. A toy bal 


ts potential energy 


e 
} 
hi 


blown up represer 
charged electric battery, or a wour 


situation in which work is done t 

or configuration of material, where 

configuration can later be returned ‘ 

represents potential energy and oil 

repre nd, as will 
} 


be seen later, the very mass of every material] sub 


state 
sent potential chemical energy 
stance in our universe represents energy in 
storage 

In the 


some of 
< po 


bomb, 

ised from thi t 
specta ir and d 

Thus far 

form of energy, pot 

our starting point 


ve have confines 


ential ¢ 
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W=Pxh 
us examine our other energy 
W=fxd 
As we observed in equation 
f=mXa 
Forces may be exerted through the acceleration 
Acceleration is 
assuming starting trom 


of a mass the change in velocity 


with time or, 
6 \ 


time 


standstill 


If we multiply the numerator 
6) by time we have 


Vv; 


t 


a 


The numerator of (7) is the distance 
would be traveled if the body were traveling 
final speed all the The actual distance 
covered equals the average velocity times the time 
yr, since V iniformly 


time 


with time 


changes 


» now combine 


The symbol V;* means V'& V; 

We thus find that bringing a body from a stand- 
still up to some final velocity V, also represents 
energy this case the 
stored by virtue of the of the mass “m” 
ind is »pendent of the gravitational field of the 
earth. Energy stored by of the motion of 
a body is called kinetic 

An automobile in 
imount of damage that can be dor 
well 


storage, but In energy 1s 


motion 


virtue 

energy 

motion possesses kinetic 

energy and the 

because it is “capable of doing 
moving stream of 

r, a wind a mag ic field are a!l examples 

ot Kinet 

utilization o 

vork results i 


the car smashes 


AVING dealt with some of the properties of 


ergy in easily recognized forms, we will go « 
inother f of s\ 
ad its utiizi i amely 


nt ; 


eneryy erested 


take 
place to another. Let us take an 


this 

example 
Suppose 

involvin he f water whi 

Hoover D: 
Niagara 


allowed in downhill 
‘oulee Dam 


( Norris Dam, 
examples of such systems. How ¢ 
} 1 


does 


f the work thi TF 
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Energy transmitted 
and shafts from the water wheel 
looms. With the advent of 
use, it no longet 
wheel and machinery 
turn an 


belts and pulleys vas thus 
belts 
to the machines 
electricity for industrial 
necessary te have the water 
tied directly. Now the 
electric generator, and the ability to do work pro- 
vided by the stream can be transmitted many miles 
over thin wires to an electric The energy 
source and en rey widely 
separated and small 
material ties ansmissio! 


line remains essential 


along these 
and 
Was 


water wheel can 


motor 
now be 
rather 


the t rt 


SINK cal 
connected with 
However 
Other s or energy 


guides are steam lines, h aul ines and alr 


Each of these 


Vy energy concentrated, as in 


lines system where 


repre el a 
can be a coal pit o1 


the 


and 


lake, energy thus stored released at 
ther 


distance to some other point where a desired task 


a storage 


a controlled rate transmitted over some 


rate at which energy 1s 


being 
power flow, 


Is performed The 
transmitted along these guides, or th 


from the old considerations of 


be determined 


distance 


water pipe is the prod 
pipe, the oft the 


rate at which the water is flowing 


the 

pipe, and the 
These 

in common 


pressure ll area 


transMission systems have 
they all 
particles Air molecules, w 
through pipes, leather or 
belts, or electrons move through the wires 
Sucl 


one property 
ot 


molec 


juire the motion mass 


ater o1 iles 
} 


move rubber molecules 
move in 
used 


However, 


if a direct current trangmission line is ’ 


svstems ; n “asies 0 visuali 
not methods of energy trans 


than other 


these are 
mission and, in , carry less energ 


we will now examine 


systems 
The experiment 


surtace ts 


waves 

wher 

ne energy 1 had 
held 


wher 


experimenter 


poter tial energy 


water 


tne 
nergy transferred 
impact begins t 
spre. 
transmissior 


loes this 


volve the actual 


A light cork 


t will not 


ot energy 


sutward trave 
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the 


travel outward 
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so as to intercept these moving waves will have a 
and the board can be moved by 
Force times distance is work, but, ir 
to do work was transmitted 
the 
of energy 
and down 
Fig. 1 

middle of a 
very 


torce exerted on it 
waves 
this case, the ability 
medium, 
ot matter in 


water 


water, without actual 


the 


molecules 


through a 
t port 
The 
while the wave 
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in regions in which no material medium known to 
man exists. This means that energy may be intro- 
duced into space at one point in the universe and 
received elsewhere with nothing connecting the 
sender and receiver. 

To the best of man’s imagination, the nearest 
approach to nothingness is a vacuum, a space from 
which everything including air has been removed 
Electromagnetic waves have no difficulty travers- 
ing such spaces. Examples of such waves in more 
familiar form are: radio waves, heat waves, light 
waves, X-rays, and cosmic rays. These are all 
electromagnetic waves and differ only in their 
frequency, the rate at which they go up and down 
These waves possess one other important property 
in common; they are all transmitted in a vacuum 
at the same velocity C=3 x 108 meters per second 
which 186,000 miles per 
Since this is the velocity of all electromagnetic 
waves and they differ in frequency, they must also 
differ in wave length since 


equals about second 


14 c=v=nxXl 
Radiation is energy transmitted by means o 
electromagnetic waves. We will consider here 
properties of radiation. What is there about 
radiation that makes it unique? We will consider 
four important properties 
a) Interference 
b) Independence of source once the radiation 
is emitted 
Inverse square law attenuation. 


; 


d) Exponential attenuation and ordinary re 
flection 
By using a monochromatic light source consist- 
ing of a lamp and two slits in a mask, we can show 
interference 


he 


z 
— 


The light at 1 and 2 is in phase or “in step.” 
Light has a definite wave length and so, since it 
must travel the same distance to A from 1 and 
from 2, the waves will be in step and A will be 
bright 

However, the distance from 1 to B is shorter 
than the distance from 2 to B by just one-half the 
light wave length. As a result, the two waves are 
out of step at B and cancel. B is dark 

The phenomenon of interference is very im- 
portant in distinguishing wave motion. Waves 
are the only transmission where 


two separately effective sources can be added to 


form of energy 
give zero energy at a particular point in space 

Another important property of true radiation 
is that the energy, when in the radiation field, is 
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independent of the source emitting it. In any 
directly connected system, it is immediately ap- 
parent when energy is being taken by a receiver. 
When energy is put out as radiation, however, 
there is no way of telling ordinarily whether the 
energy is being received or simply flowing into 
space. This is one reason why radio polls are 
taken to find out how many people are listening. 
It is impossible to tell from the broadcast station 
if there are 20 listeners or two million. 

The property of radiation which has had the 
best publicity to date is the so-called inverse square 
law. In equation form, we may state: 

Vv 
int 


15 lr 
The intensity of radiation Ir, at some distance 
from a small radiation source “U,” varies inversely 
as the distance from the source squared 
r,?=r, x r,) multiplied by the number 47. This 
relationship is a simple one to analyze. Using the 
following figure: 


(NS 


Fig. 3 
let us assume we can measure the strength of a 
source of radiation by the number of “rays” it 
can send out. Let the number of these rays, all 
starting at “U” be equal to the number “U.” The 
intensity of the radiation, or the number of rays 
crossing each square foot or square meter of sur- 
from U is equal to the 
rays divided by the area of the 


face out of a distance r, 
total number of 
sphere whose radius is r 


s Area ‘s on€ sqvare meter 


I nteust = 2 trays 
y ’ | me ter 


Fig. 4 


The area of the 
16 A 


and so the intensity of radiati 


previously 


sphere att is 
ier 


natr,, is as stated 


15 Ih 
ivi 


At a radius, r., the sphere is bigger, 
there are more square feet of area on its surface, 


imber of rays available to go through 


iargel 


and so the n 
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foot is smaller and the radiation 


lower. 
showing 


each square 


intensity is 
A curve 


the decline of 


radiation with distance is given below 


I co 








If the radiation intensity at 10 feet from the 
source is 160 units per square foot, the radiation 
at 40 feet is down to only 10 units. If a man, facing 
a radiation source has an effective area of 6 square 
feet, it is obvious that he is going to get very much 
less radiation through him if he is at 40 feet than 
if he is at 10 feet. The inverse square law provides 
rather inexpensive protection provided one knows 
where the source of radiation is, or is going to be, 
so he can get away from it 

Reflection 


everyone 


of radiation has been observed by 
The ordinary silvered glass mirror is 
about the most common radiation reflector in use 
Reflection will take place at the boundary between 
two media which differ in the way in which radia- 
tion is transmitted Where radio 
waves, heat waves and light are concerned, a metal 
surface provides 


within them 
a very abrupt change in char- 
the medium, and so such 
act as good reflectors 
magnetic, 


acteristics of surfaces 
Since radiation is electro- 
we Judge the quality of the reflector by 
its electrical properties 

However, not all the radiation incident on such 
a surface is reflected. Some of it passes into the 
metal and continues in the original direction 
When this happens, the radiation is found to grow 
weaker as it travels. The radiation is attenuated 
as part of the energy being transmitted 
sorbed by the atoms of the metal 

The change in attenuation of radiation as the 


is ab- 


frequency changes is a rather complicated phe- 

nomenon involving the detailed atomic structure 

of the medium through which the radiation passes 

However, for any single frequency, the fraction 

of radiation absorbed from the total beam as it 

moves through the material is always the same 
This may be expressed by: 


16 Al 
I 


I is the change in beam intensity 

I is the total original intensity 

x is the distance traveled in the medium 
in which the absorption of AI is ob- 
served 


kx AX 


Where 
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k is, a constant which depends on the 
medium and on the frequency 
When the 


quantities 


symbol “4” is used, it implies small 


The above equation is valid as long 
as the change in intensity is small and the distance 
traversed is small By allowing the I and 

x to get smaller and smaller, we find what is 
happening at a particular point in the medium 


We write this: 


Now, for 
through the 
changes by a 
find that 


18 ts 


radiation traveling a long distance 
medium, we add up all the tiny 


process known as integration and 


exp kx 
Graphically, if we ask how the intensity changes 
as the radiation proceeds further into the medium 


we find 


= 








) 2 
Fig. 6 
fre- 
the 


medium and the 
k determine how fast 


The effect of 
as indicé 
intensity drops 
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quency 


Starting ateasity 








Fig 


radiation we are most concerned 
x-radiation from machines or 
These radiations 
When they hit a 
very little energy is reflected or scattered 
of it just keeps going These 
damage, and it is from these that we wish to pro 
Note that no how thick the 
absorber, it is impossible to reduce them to zero 
However, if enough of the proper shielding ma- 
terial is used, the radiation intensity can be re- 
duced to a safe value. In general, the heavier a 
material, the larger the value of k. It is for this 
reason that so extensively for x- 
radiation shields 


“HE type of 
with today is 
radioactive material 
tremely hard to 


are e€X- 
surface, 
Most 


radiations can do 


stop 


tect ourselves matter 


lead is used 
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Finally, we must investigate the types of radia- and 12 neutrons are too many to maintain a stable 
tion from radioactive materials. We have already structure inside the nucleus. So, if we had either 
discussed the purely electromagnetic radiation or combination, it would start rearranging its in 
x-rays. For historical reasons, such radiation, ternal structure to reach a more stable situation 
if it comes from the nucleus of an atom, is called A nucleus that will rearrange itself, seeking a 
gamma radiation more stable condition, is called a radioactive 

A simple but fairly satisfactory concept of the nucleus. The rearrangement usually involves 
atom pictures it as a hard core about one millionth throwing out beta particles, actually electrons 


of a millionth of a centimeter in diameter, in the However, among the heavy atoms, much bigger 


midst of a large void in which some much lighter chunks, called alpha particles, may be thrown off 
le 


articles called electrons are moving in roughly as the nucleus seeks a stable condition. Among 
Z 


circular paths with the hard core as a center these heavy atoms are some which can it in two 
The electrons have fairly well defined paths is a method of finding stability. This process is 
around the nucleus in which ordinarily they travel known as nuclear fission and is accompanied by a 
The electrons near the nucleus may be disturbed spectacular release of energy Enough of these 
and forced out of their normal paths, an event atoms in the same place under the right conditions 
possible only when they receive energy in a col- constitute an atom boml 
lision with some othe particle, but they eventually Alpha and beta part cles are sometimes referred 
return to their original paths, giving up their to as corpuscular radiation because they are not 
excess energy as X-rays ist electromagnetic waves but have the property 
The nucleus of the atom is ma of particles we referred to earlier as mass. 7 are chunks 
alled protons and neutrons. For any particular of material throw: of the nucleus in ar 
atom, there is a best, or most stable, combination ttempt to balance 1 Sometimes this balancing 
f protons and neutrons. For the lighter atoms, process must go little bit farther than 
equal numbers of neutrons and protons are most had when the ta particle came ! ig oO In 
itted 


common. Thus, in an oxygen nuc'eus there are 8 this case, ar y or gamma r: ften em 
protons and &8 neutrons The number of electrons as a means 4 Tt excess energy 
surrounding the nucleus is equal to number Whi'e we have by no means exhausted the sul 
of protons in the nucleus. The chemical properties ect, we now have iblished a common meeting 
of an atom are determined only by the number of vund « vhich may proceed further witt 
electrons surrounding the nucleus. Thus, if tud idiation, its sources, use, and effect 
were possible to build a nucleus of 8 protons ar d 
1 neutrons, or 8 protons and 12 neutrons, there WW tat is radiation? Radiation is energy uu 
trans ? t} ‘ t 


would be 8 electrons and atom vuld still be it from here ‘ ere 


“oxygen.” However, 4 neutrons are not enough ! om I ] uves 


Natural Radiation and the Human Body 
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S ipon w man depend or lif t follov thi 
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mportance Ar 
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day 
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THE present discussion we shall consider the 

principal sources of two general types of radia- 
tion, electromagnetic particle. Both types 
occur in nature and both may be produced in the 
laboratory, hence the designations “natural radia 
tion” and “artificial radiation.” It 
to classify the nature according to 
whether the origin be solar, cosmic, or terrestrial 
the other hand, 
kind of 


and 


is convenient 
sources in 
may be 


Laboratory sources, on 


grouped according to the radiation pro- 
duced. 
Electromagnetic 

is characterized by 
wave length A which, as for all 
related to the velocity of 
equation, jf C. The 
with matter is a function of the wave length and, 


radiation such as light or heat 


definite frequency f and 


wave motions, are 
propagation © by the 
way in which it interacts 
by convention, names are given to the various re 
gions of the electromagnetic spectrum. Fig. 1 
shows the spectrum divided into designated groups 
according to wavelength. One observes that the 
region to which the eye is sensitive represents but 
The familiar ultra- 
infra-red 
Note that the 
regions are indicated as over 

infra-red lie the “ultra high 
» used in radar 


a small fraction of the whole 
violet region just 
lies just below the visible portion 


lies above while the 
x and gamma ray 
lapping 
ire quency - 
followed by the te 


Below the 


radio waves, 


SuCNn as are 
I 


systems, evision and radio 


broadcast 


down to regular 60 cycle per 
to currents in electric power 
that no limit exists at 

It is possible to im 


higher frequencies above the 


regions 
second radiation due 
lines. It is clear, of course, 
either end of the spectrum 
agine indefinitely 
gamma ray region, and indefinitely lower frequen- 
cies at the opposite extreme 

Particle characterized by 
that is, with each particle 
definite rest 


radiation is mass; 
associated a 


although 


there is 


mass. In addition, many, 


not all, with them ar 


electric 


parti les have 
As a 


has a mass 


charge example, an electror 
at rest of 9.1x10 


electro-static units 


or beta ray gm. and 
an electric charge of 4.8x10 
It is t ote that 


with 


a particle moving 


definite 


interesting 
a certain velocity and possessing a 
energy can be considered as having a <« orrespond 
rhis is made 


diffraction 


ing wave length associated with it 


evident by such techniques as electron 


Radiation 
source of radiation 
The 


from the sun is primari 


Solar 
"THE 
us is the 


familiar to all of 
earth 


most 
sun radiation reaching the 
electromagnetic and 
covers a large part of the spectrum, from the ultra 
violet to long radi and 


to as thermal, or block body 


waves is usually referred 


; 


radiatior 
on which is 


Every ob 
ject emits electromagnetk idia 
identical with 
length 
energy 1s 
those to 
temperature is 


ill respects except for wave 
At temperatures below about 700°C, the 
lengths longer than 


but as the 


light ir 
radiated at wave 
which the eve is sensitive, 
radiation in part be 
700°C, the 


raised, the 
In the neighborhood « 
red. With f 

more energy m ed in the visi 
6000°C. the 


comes visible 
object appears a dull increase 
in temperature, 
ble region and in the 
temperature le 8 or wu sun, the 
“looks” white 

The amount of r: nt energy 


light 


emitted by the 


1 each second is enormous and since its tempera 


ture remains constant, there must be a source of 
energy within. It c 
of nuclear m: 


nto helium to 


from the transformatior 


“burning” its hydroger 


ass; the sun is 


produce this energy The process 
by which this takes place is an ir 
While 


portant source for us is of 


teresting one 


will be discussed later our sur 
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are much larger and which emit considerably more 


energy per unit time 


Cosmic Radiation 

NVESTIGATIONS made in attempts to explain 

such phenomena as conductivity of the air have 
led to the conclusion that the earth is continually 
being bombarded by “cosmic radiation,” consist 
ing of charged particles of high energy coming 
from unknown sources in While the 
study of these particles and their interaction with 
matter is of much fundamental interest, they do 
not represent a useful source of a radiation in the 


outer space 


everyday sense 


Natural Radioactivity 


"THE phenomenon of 
discovered by Becquerel in 1896. 


natural radioactivity 
By natural 


nature of 


was 


radioactivity we mean the occurrence i! 
the spontaneous disintegration of a nucleus with 
the emission of energy. It is observed that a num- 
ber of elements of high atomi 
themselves in two principle ways: 

1. A nucleus emits an alpha particle, the 
helium atom, with the accompanying 
release of kinetic energy 

2. A 


energy 


number transform 


nu- 
cleus of a 
negative electron, a beta ray, of high 
is produced by the nucleus 

In either case, some electromagnetic energy may 
be released. This is called gamma radiation. When 
ever a nucleus disintegrates, the atomic number 
of the residual nucleus must differ from that of 
the parent, hence it will be a different chemical 
element. If an alpha particle is emitted, the atomic 
number Z, or charge, and 
the mass M by four the charge of 
two and its mass, four AS an ¢ xample, pe lonium, 
Z = 84 and M = 210, on emission of an alpha pat 
ticle, changes to the element lead with Z = 82 and 
M = 206. This reaction, or transmutation, 
written in equation form as follows 


Po?! > ,Het + ,oPb 


must decrease by two, 


since helium is 


is often 


sa 
where the atomic number of each element is writ- 
ten as a subscript to the left of the chemical sym- 
he mass number as a superscript to the 
for the 
nucleus loses a nega- 
while the 
same since the electron has 


bol, and t 
right. A 
on ot 


similar equation can be written 


The 


neredases 


a beta ray 


emiss 


ve charge, hence Z by 


one 
mass number stays the 
l 
i840 
following equation represents such a process, ir 
this case radium E decaying to polonium 


.3RaE >. Po*!0 


a mass of only the hydrogen atom. The 


‘ 


Radioactive dec ay is a spontaneous process, the 
rate of decay being independent of all changes of 
temperature, electric and magnetic 
fields, or factor that may varied in 
the laboratory. With each element 
a half-life T the 
number of nuclei pres 

decay factor f : umber, 


pressure, 


any such be 


IS associated 
which is time required for the 

decreased through 
dN, of 


by a 
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TABLE I 


Uranium 
Uranium 
Uranium 
Uranium 
lonium 
Radium 
Radon 
Radium A 
Radium B 
Radium ( 
Radium ¢ 
Radium ¢ 
Radium PD 
Radium 

I niun 
Lead 


Thorium 
Mees Thor 
Mess Thor 


| interval, dt 


; 


itoms that decay withi! all time 


is proportional to the . N, of atoms pres 
ent; the proportionality constant 
r the ym. Hence, dN 
ne negative s indicates that the 
“sing This differen- 


integrated to 


Is Characteristi 
Ndt, where 


number of 


parent at 
gn 
itoms decreases rt 


tia equation can be give 


N=N 


nud 


where ‘ e number! 
el presenta 


number of atoms 


rithms of botn sides 


radioa¢ 


ingre 


successive 


the elements that occur in 
each being 


The three 


the 


} three series, 


art 
ntegratior 
elements I! 


*named ; series 


iongest 
tnori 


These uraniun 
im , ~ | actinium Ac 
the the uranium and 
Notice ‘ Ithough some of the 
members are given special they are 
n fact i For example 
ium 
, OT the 
products at their di 


ire 


Table | 


shows 
lum series 
designations, 
otopes of other elements 


xX (Z 90) is 


t thorium 


t mass 


ctually ar 


Many 


were 


ope, 


eleme! of the radioac- 


given names 


lve 


which, thougn significa are now 


ading and do not indicate the actual chemical 
As a single example, Crookes 1900 
from a solution of uranium, precipitated a carbor 
although free from 


times 


element in 


ate which uranium possesse¢ 


in activity great. Because of 
inknown cl 


lled uranium X 


man 


aracter, nis a 
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Another example of natural radioactivity is 
that which occurs in the sun, and by means of 
which the sun maintains a constant temperature 
From our present knowledge of nuclear reactions, 
as well as conditions presumed to exist below the 
surface of the sun, it is reasonable to believe that 
the « ve le 


indicated by the following equations 


occurs 


Inspection of these reactions reveals that the 
net result of the is the conversion of four 
protons into one helium nucleus, with the carbon 
Calculations indicate that th 
energy released per second is sufficient to account 
for the total radiation from the sun 


cycle 


acting as a catalyst 


Artificial Radiation 
Wt the advent in recent years of the large 
machines for acceleration of particles, it is 
produce in the laboratory all of the 
radiations which occur in nature, 1 those pro- 
duced by cosmic 1 While everyone is familiar 
with electromagnetic radiation from ultra-violet 
down through the visible and infra-red to radio 
frequencies or standard broadcast band, familiar- 
ity with the radiations, X-rays 
and gamma rays, is perhaps less common. It might 
be well at this time to point out that the difference 
between X-rays and gamma rays is merely one of 
Physically speakirg, they are the 
One may normally consider gamma radia- 


now possible t 
ever 


ays 


higher frequency 


interpretation 
same 
tion to be of higher energy, i.e., higher frequency 
but this The distinction usu- 
ally made is one of method of production, or of the 


is not necessarily so 


If the production involves 
atom rather than the 


involves the sudden stopping 


source of the radiation 


the outer electrons OT ar 
nucleus itself, or if it 
of an electron moving at relatively large velocities, 
the radiation is generally 
On the other hand, 
radiation is emitted by a1 


referred to as x-radia- 
tior he electromagnetic 
or produced In 
referred to as 
As we shall see presently, it is 
the to have 
x-rays of energy greater than gamma rays. (Thus 
the overlapping of the two regions in Fig. 1.) 
Electromagnetic 


a reaction involving nuclei, it is 
gamma radiation 
above definition 


entirely possible by 


radiation is produced when- 
ever electric charges are accelerated. In the radio 
frequency region this is generally accomplished 
by means of oscillators employing standard radio 
Th 


and 


television stations 
oscillate 
and as a result of their 
acceleration electromagnetic radiation travels 
outward in all directions A beam of electrons 
moving with a constant velocity produces no elec 


as in broadcast or 


tubes, 


oscillator causes electrons to back 


forth along an antenna, 


tromagnetic radiation.) We will say no more about 
this region, other than to remark that it i 


recognized that long exposure to intense radio 


now 
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Fig. 2 
Cross-section of Coolidge x-ray tube ther 


are drawn 


Electrons 
mionically emitted from the cathode, C 
across the highly evacuated space to the anode 
A, from which x-rays arise. High voltage is applied 
between and — 
frequency fields has adverse physiological « ffects 
Radiation also occurs when a beam of electrons 
a circular path by 
While, 
tne 
ve detected, in two of the more recently de veloped 
instruments of nuclear physics, the 
synchrotron, the very large centripetal accelera- 
tion of the electrons does in fact produce apprecia- 
ble radiation, some of which appears in the visible 
region 
If a beam of f 
stopped, say by allowing the beam to strike a metal 
target, These sometimes 
called Roentgen rays after the German physicist, 
W. K. von who discovered them. They 
ire most produced in special highly 
evacuated illustrated in Fig 2 
rhe tungsten 
which is heated electri rdinary radio 
tube rhe toward the 
anode, usually a heavy block of water~ ooled cop 
per, by making the anode positive in potential by 
several thousand volts with respect to the filament 


electric or 


intensity 


is caused to move it 
magnetic fields 


Is SO Weak that 


in general, the 
energy radiate d cannot easily 


betatron and 


ist moving electrons be suddenly 


X-rays are produced are 
Roentgen, 
commonly 


ibes of the type 


source of ¢ filament, 


lectrons 18 a 
ally as in an ¢ 


electrons are accelerated 


The electrons in striking the anode are stopped 
suddenly, thus producing the x-rays. It is found 
tnat the trequencies 
but that there is a well-defined upper limit. The 
limiting frequency is independent of the electron 
current but proportional to the kinetic ene rgy Ww 
of the electrons 


radiation covers a range of 


and is related by the equation 


W e\ 300 hf 


where e is electron in @.8.U., 

V the pote ntial difference in volts through which 
the electrons are accelerated, 

f.. the frequency limit, and 


h the constant of proportionality 


the charge of the 


one of the 
It is clear fror 


frequency limit, 


Planck’s constant and is 
fundamental constants of 


this relationship that the 


h is called 
nature 
upper 
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Fig. 3 
Principles of the betatron. The magnetic flux increases 
into the page in the region indicated by x. (From 
Radioactivity and Nuclear Physics” by J. M. Cork 
Courtesy D. Van Nostrand Company, Incorporated) 


pote! 
he 


maximum energy, is determined by the 
be applied between 


or 
tial difference which car 

tube 

A machine which is free from the voltage li 
tations of the standard x-ray tube was developed 
in 1940 by D. W. Kerst,* of the University of Illi- 
nois. The betatron, or induction electron acceler- 
ator as it is called, utilizes the emf produced by a 
flux, as in an ordinary trans- 


electrodes of the 
mi- 


change of magneti 
former, to accelerate electrons to energies consid- 
erably greater than those w hich can be obtained 
in the conventional x-ray The changing 
flux is produced by a large electromagnet excited 
by alternating current. The field of the magnet 
serves at the same time to bend the particles in a 
circular path and conf them to the region of 
changing flux. The principle of operation may be 
understood by referring to Fig. 3.* If the mag- 
netic flux within the circle, perpendicular and into 
the figure, be increased, any turn of wire about the 
instanta 


tubes. 


circle will have an emf induced in it, the 
neous value of which is the time rate of change of 


magnet flux This would tend to make 


electrons travel in a clockwise direction. If the 
electrons were in free space, they would start their 
clockwise motion but then continue tangentially 
However, since they are moving in a magnetic 
field, again perpendicular and into the figure, they 
experience a central] force perpendicular to their 
For the proper value of field, their path 
is a circle. As long as the flux through the area 
is increasing, the electron will gain speed. If the 
magnetic induction B at the electron orbit in- 
creases at the same rate as the momentum of the 


velocity 


*I am indebtec 


to reproduce 

Radic 
of the 
of the 


and to Prof. J. M. Cork 
of M for loan 


activity 


Department of Physic t rsity 


original drawings 


higar 
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LAMINATEC 


LAMINATED YOKE OF 
Fig. 4 
A sectional view of the magnet poles and orbit tube 
the betatron. (From “Radioactivity and Nuclear 
Physics” by J. M. Cork. Courtesy D. Van Nostrand 
Incorporated). 
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Company 
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Fig. 5 
The 100 million volt betatron at the General Electric 
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pleted at the University of Lllinois, is capable of 
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Left: Schematic of Crane's multistage high voltage 
transformers and accelerating tower. Right: Crane's 
1,000,000 volt transformer type accelerator 
The bebatron under construction at the University of oo . i 
California. The racetrack shaped magnet weighs about Artificial Radioactivity 

10,000 tons and is 110 feet in diameter. The bebatron FOLLOWING the discovery of natural radioactiv- 
is designed to accelerate protons to energies of ity in 1896 by Becquerel, there was consider- 
several billion electron volts. (Courtesy of Radia able scientific activity aimed at understanding 
tion Laboratory University of California) the phenomenon. The results of these investiga- 
tions led Rutherford* to suspect that by bombard 
ing stable elements with high energy parti les 
artificial radioac tivity might be in luced. On bom- 
barding nitrogen gas with the alpha particles of 
RaC, he found that protons ‘ of hydroger 
atoms) were produced. A! i i ion had ir 

fact taken place, as represent , 


equation 
He N 


The reaction takes place ir steps. The un- 
stable or radioactive nucleus . is formed; and, 
then this nucleus disintegra to form oxygen 
by the emission of a proton. The success with 
nitrogen was followed by an extended investiga- 
tion of all the light elements of the periodic.table 
Rutherford and Chadwick,” as well as other in- 
vestigators, found evidence for the disintegration 
of all elements from boron to potassium, with the 
probable exception of carbon and oxygen. Here 
then was a new and intensely interesting field 
How were nuclei built? What was the nature of 
the forces holding them together? New informa- 
tion might be obtained by bombarding nuclei with 
other particles. This led to attempts to accelerate 
other particles, or ions, to sufficiently high speeds 
to produce various nuclear reactions. The first 
successful accelerator was built by Cockcroft and 
Walton'’ at Cambridge University, and was capa- 
Fig. 8 ble of accelerating protons to energies of 600,000 
The 2.7 million volt Cockeroft—Walton particle ac- electron volts. In a later design (Fig. 8), they 


celerator were able to accelerate protons to 2.7 million volts 
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time it leaves one cylinder and enters the next 
The source of ions is enclosed in the spherical 
dome at the top of the column 
The next important advance in 
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perpendicular to the motion, the paths of charged 
particles are circles. The particles are accelerated 
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bottom along a diameter and the two halves 
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Fig 14 
The (84-inch synchro-cyclotron at the University of 
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As accelerator improved and higher 
particle energies were obtained, additional nuclear 
reactions were produced. At first the bombarding 
protons, but later deuterons and 
alpha particles were also accelerated. The desire 
to obtain higher and higher particle energies re 
sulted, first of all, from the fact that to penetrate 
a nucleus it is necessary to get through the elec 
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tric potential barrier due charge of the 
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element near the middle of the periodic table will 
radioactive fission product and may 


second due 


uranium nuclei 


disintegrations per second, 


appear as a 





Page 184 INDUSTRIAL MEDICINE anp SURGERY 


Berne, H. 8.: Phya, Re i 
Kerst, D. W.: Phys. Rev., ¢ 


be recovered in appreciable quantities. In addi 
tion, activities may be induced in many isotopes 
placed in the neutron flux of the reactor, thus 
providing a great number of radioactive sources 

Many of these products have already found, 
and will continue to find, wide applications in 
almost every branch of science, particularly in 
medicine 
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Radiological Health Manual 


. HE FOUR articles ending here are to be followed by two more in the next (May) issue 
of this Journal: “Medical Applications of Radiations and Radioactivity,” by ISADORE 
LAMPE, M.D., and “Radiation Protection from the Industrial Hygiene Standpoint,” by JoHNn 
Cc. SoET. Thus six of the 21 Lectures are appearing in these pages. Meanwhile the whol 
course—the entire program as it was so ably presented—is being published in a MANt 
available from the University of Michigan School of Public Health, and best described ir 
the words of H. E. Miller. Director of Continued Education: “This MANUAL contains 
manuscripts from which the lectures in the Inservice Training Course r 

Health were presented. The course was planned to serve all public health workers 

ever capacity for whom a better knowledge of radiation might be significant, and persons 
in industry concerned with problems involving a knowledge of radiation in relation to 
health. While this was not a civil defense course, the information should provide valuablk 
basic information for persons engaged in a study of civil defense. This MANUAL contains 
clarifying information on the subject of radiation which many health workers have indi 
cated they feel is of increasing importance to them, and concerning which many have lin 
ited knowledge. This material should aid and guide the administrator in acquiring a ra 
tional concept of the significance of radiation in public health. The reader will be made aware 
that we have had many problems of radiation with us for a long time, even long befors 
interest became centered on atomic energy. The fact that radioisotopes and the implications 
of atomic energy do not overshadow the significance of the more commonplace uses of rad 
ation in public health is emphasized. One should glean from the MANUAL an understanding 
of the benign as well as the malignant aspects of radioactive sources, the dangers involved 
in their use, and the precautions to be observed, just as we recognize that, from the stand 
point of destruction of human life, tne automobile is perhaps the most al instrument ir 
existence, yet we use it without undue fear because we know how it cz be handled with 
safety. The MANUAL provides a connected story, starting at the beg 1 with an 

tation section which builds up from the fundamental physics invol } at radiation 

its sources, the units of measurement and how it is detected, and on suugh various uses 


and applications, to the conclusion with respect to the public health ¢ rf | defenss 
from atomic weapons. The material contained S MANUAL ‘ i f con 
densed pertinent information, sorted out from 1e great ma knowledge available 
through a multitude of sources, coordinated and interpreted by the maste of the subject. 
and made available between two covers. Through breadth of knowledge, a consciousness 
of the importance of conveying the pertinent facts to persons with limited knowledge « 

the subject, and capacity to express scientific facts in simple language, these masters of 
their respective fields have succeeded in giving us a sound, simply-stated, understandable 
story of radiation. It has been authoritatively suggested that the program for this cours 
provides a pattern, and that the MANUAL constitutes a text that can be used to advantage by 
groups or agencies considering short courses of intensive instruction in the subject. Mor 

over, that, by \ ie of access to the material in the MANUAL, a satisfactory job may be 
done with : aff of less aliber than those o produced material for th 

which in many pects involved pioneering.” The MANUAL has 140 pages, and 

at $3.00. Copies may be obtained by addressir MILLER, School of Publ 


Building, 109 South Ol ervatory Street, Anr wr, Michigar 





THE PORPHYRINS 
The Significance of Porphyrins in Occupational Diseases 


CAREY P. McCORD 
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is p le that sucl 


porphyrins as appear in excreta ir 
represent 


toxk 


oct upational 
diseases 


with the 


some degree of combinatior 


Thus 


exist i 


metal r other subs ‘ 


possibly a lead porphyrin c« may 


and it is 


mplex 


lead poisoning definitely established 


tnat zinc enters int« 
rins. The chief group are now 
listed, but this list falls f: he f pre 
of the entire category 
Protoporphyriy The mos 
porphyrin, C,,H,,N,O,, 


plex, united with protein, occurs as 


combination with porpt 


members 


emptior 


whose iron com 
hemo 
globin, myoglobin, catalase, and certair 
respiratory pigments 
Mesoporphyrin: A_ crystalli ro! 


phyrin, C.,H..O,N 


tree 


por 
from hematin ob 
of reductior 


iron-ftree 


sporphyrit 
hematoporphyrir 
proporpryriy A porphyrit 
found in the fece und the 
also stercoporphyrir 
phuyrv \ 
at irring in the 
Rhodoporphyrin \ 
derived 
Pyrroporphyrin A 
derived 


; 


por 


iri porphyt 


i 
porphyri ( 
from chlorophyll 

porphyrir 

from chlorophyll 
oporphyrin: A porphyrin, C,H 
wo porphyrins likely to 
examination in clink 


most appear i 


al states 


Their 


laboratory are 


coproporphyrin and uroporphyrin chemi 

cal indicated 
Coproporphyrir Kotporphyrin, Ex 

teroporphyrin or Stercoporphyrin, has four pro 


structures are here 


also called 
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prionic acid groups replacing the ethyl groups 


of etioporphyrin 
CH,CH,COOH 


CH.CH.COOH CH 


CH CH.CH 
CH.CH,COOH CH 


(Derived 


COOH 
from Blum 


Uroporphyrin, also known as _ urinporphyrin, 


has eight carboxyl groups, arranged in the fol- 
lowing way 
COOH 
CH.CH 
COOH 
CH 


COOH 


COOH 
CH.CH 


COOH 


COOH 
CH 
COOH 
CHCH 
COOH 
Blum.") 


(Derived from 


Many porphyrins reach the human body in 
foods particularly raw foods since some 
porphyrins not thermostable. Chiefly the 
porphyrins of the porphyuria detected in occu- 
pational lead poisoning, are 
believed to left-overs that normally 
would have entered the formation of hemoglobin 
While this point is in dispute, no dispute 

tends the statement that an early aspect of 
lead poisoning is the disruption of the orderly 
hemopoietic function.~ This eventuates in the 
discharge into the blood stream of immature red 
cells, the production of polychromasia, basophilic 
stippling, and 
such, porphyrins may 


and 
are 
diseases, such as 


repres¢ nt 


basophilic aggregations In all 


play a role now well ob 
scured. 
As to the 


scarcely is 


toxicity of porphyrins, 
debatable that porphyrins 
photosensitivity of clinical 
tance in both human and animal diseases. Other- 
there is no certainty that in the direful 
porphyrias, porphyrins induce the pathology. It 
may well be that the porphyrins clearly present 
are the cause of the abnormal 


per se, it 
are the 
excitant to import 


wise 


result and not the 
However, the parenteral introduction of 
conditions has 


fatalities 


state 
experimental 
with 


porphyrins under 
measurable 
limited 
therapeutically in 
benefit 


damage 
extent porphyrins have 
utilized mental depression 
with some but photo-damage 
and polyneuritis likewise have been observed 


induced 
To a 


been 


records of 


Porphyrin Diseases of Herbivora 


BU M,” 


tion 


in this publication, “Photodynamic Ac- 

and Light,” 
involving 

from the 


Diseases Caused by de- 


animal diseases 


which 


scribes a number of 


sensitization, some of derive 
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action of porphyrins. The best established is 
geeldikkop (yellow thick head) occurring among 
sheep and notably in South Africa and New Zea- 
land. It is possible that the same or a similar 
condition arises on the sheep ranges of western 
United States. This animal charac- 
terized by intense jaundice and superficial edema 
of the head. The disease is limited to the sum- 
mer months in the regions involved. Widely the 
cause has been attributed to feeding on plants of 
the genus Tribulus, but this is not proved. Vari- 
ous other plants have been implicated 

Rimington and Quin'’ in 1934 established 
that a porphyrin is the probable photosensitizing 
The particular porphyrin culpable 
is phylloerythrin. Apparently plants of the Trib- 
ulus family in the wilted state are more produc- 
tive of the active porphyrin. It may not 
sumed that the mere eating of the responsible 
plants is sufficient to induce the disease. Appar- 
ently two other factors are involved, namely, the 
bacterial flora of the intestinal tract and a state 
of occlusion or partial occlusion of the bile pas- 
sages. It appears likely that in the presence of 
liver disturbances, excessive quantities of phyllo- 
erythrin which normally would be discharged in- 
to the digestive tract reach the blood 
stream, thus paving the way for photosensitiza- 
tion in exposed tissues 

This animal may be sufficient t 
indicate a number of others directly or indiretly 
attributable to porphyrins. Only Herbivora are 
known to be involved. In all instances, photo- 
is outstanding. In nature, food 
the exciting agent, but in laboratory 
induced by agents 


disease is 


substance 


be as- 


instead 


one disease 


sensitivity ap- 
pears to be 
animals porphyuria may be 


apart from food 


Porphyrins in Human Affections in General 
"THE 

from that much larger group of disease en- 
tities in which porphyrin excretion is one mani 


idiopathic porphyrias are to be set apart 


festation of these other disease states Mani- 
festly, on occasion porphyria and other diseases 
The idiopathic porphyrias have 
been well described by Nesbitt.‘ He recognizes 
three congenital, acute and chronic por- 
phyria, but the chronic form may not represent 
merely a continuation of the acute 

The congenital type is possibly inherited and 
Porphyrin excretion is high 
and uroporphyrin I is characteristic. This type 
Two features 


may co-exist 


types 


appears neonatally 


arises in greater numbers in males 
are obvious—the red coloration of the urine and 
the teeth. Photosensitivity may lead to gross 
disfiguration of the skin from the repeated oc- 
currence of vesicles and scar formation 

Acute porphyria is probably likewise inherited 
Mendelian dominant, while the preceding 
type may represent This con- 
dition is latent, commonly arising near the third 
fourth with higher incidence in 
Photosensitivity is little known, and 
is missing. Uroporphyrin III 


as a 
a recessive trait 
and decades, 
women 


dental coloration 
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is the pigment appearing in the urine pre- 
ponderantly. Clinically, this condition may pre- 
sent the combined abdominal and nervous system 
purely abdominal type or the 
type. Still further, a_ silent 
with high urinary output of 
porphyrins but without any symptoms. This 
acute form is a fairly occurrence. Up 
to 1939, according to Nesbitt, at least 
had and accurately diagnosed 
The prognosis in acute porphyria is not good 

In chronic porphyria, less definiteness may be 
recorded, but it is that a number 
increased output of 
photosensitivity and vague 
prolonged time periods, that do 
either of the better 


features or the 
purely 
variety 


nervous 


occurs 


frequent 
250 cases 


been recognized 


established 
of cases arise with urinary 
porphyrins, some 
symptoms over 
not conform to 
forms 

A reading of Nesbitt’s 
wealth of material on the 
ble to encompass in this restricted publication 
diversified in nature 
There is no 


delineated 


afford a 
impossl- 


paper will 


porphyrins 


Numerous diseases highly 
are known to excite porphyuria 
intent to claim that 
neither is the type of porphyri 
In some porphyrins 
ured in feces, but this excretum is here ignored 
Apart from « list, 
bly only 

Febrile 

Arthritis, 
poliomyelitis 


this occurrence is regular; 
the same for all 
have been 


instances meas- 


upational diseases, a poss! 
representative, follows 
conditions 
lobar pneumonia (various types 
Diseases of the liver 
Catarrhal jaundice, 
tis, cholelithiasis, 
atrophy, 
blood 


hemolytic 


cholangitis, cholecysti- 


hemachromatosis, obstruc- 
tive aundice, cirrhosis 
Diseases of the 
Aplastic 
kin’s 
polycythemia 
Deficiency 
Pellagra, 
Diseases of the 
Eczema, lupus, 
titis, zeroderma 
Mental 
Schizophrenia 
Lues 
At once it 
of porphyuria is pathognomonic of no one dis- 
that all presum- 
normal hemopoietic 


jaundice, Hodg- 
anemia, 


anemia, 
disease, leukemia, pernicious 
diseases 

sprue 

skin 

pemphigus, salvarsan derma- 
pigmentosa 


diseases 


becomes evident that the disclosure 


ease or class of disease except 


ably interfere with the func- 


tion. 


In Occupational Diseases and from Drug Action 
poarerennneees obtains for the grouping in one 


therapeutic agents and 
Manifestly all medicaments 
must be manufactured so that potentially in- 
dustrial exposure While the intensity 
level of exposure may be low, the duration is 
pharmaceutical trades. On this 
mentioned as 


/ category of 
tional 


occupa- 


diseases 
arises 
long in basis, 


the following drugs are having 
been reported as the source of porphyuria: sul- 
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alcohol, 


phenazone, 


phonal, trional, ethyl salvarsan, aceta 
nilid, phenacetin, amidopyrine, p- 
aminophenol, luminal, dibenzanthracene, sulfona 
mides, and possibly all barbiturates. At 
it may be that these 


substances 


once 
mentioned items 
with near kin 
Assumably the present list readily might 
be lengthened. No contention is here introduced 
that the appearance of 


agreed 
usually are “class” 
dreds 
increased urinary levels 
of porphyrins is of known pathologic significance 
militating against 

Directly in the 


continued use 

field of occupational diseases, 
porphyuria has been detected in abnormal states 
from the following lead, 
beryllium, selenium, phosphorus, 
aniline some of its derivatives, 
chlorinated hydrocarbons but chiefly 
tetrachloride. At 
may be 


etiologies mercury, 


arsenic, sulfo- 
benzene, and 
carbon 
least implication benzene 
included since 

Always the 


is on an irregulat 


is one source of aplastic 
occurrence of porphyuria 
from these stimuli and 
the urinary porphyrins are not necessarily maxi 
mal. Beryllium is the latest addition to the metal 
group provocative of porphyuria. In 1947, Nick 
finding of high porphyuria 
50 workers exposed to beryllium 
1893 first saw the application of 
lead poisoning. This in 
both to Stockvis and Bin 
nendijk Flury) and to Deroide and Let ‘ompt! 
Hamilton In 1896 this phenomenon 
produced experimentally in 
Cantarow and Trumper'® in 
period 
at least 
this diagnostic 
The present 


anemia 


basis 


son reported the 
in seven of 

The 
porphyrin 
augural is credited 


veal 


testing in 


was re 
rabbits by Stockvis 

reviewing this early 
unfavorable or 


to the merits of 


arrive at a warrantable 


uncertain consensus as 
facility 
phase possibly should be asso 
1930 and certainly the 
identified with the 


trend of all 


with a year near 
Fischer . te be 


ciated 
name of 
recent 


renaissance. The results 


favorable to the concept that porphyrin determi 
useful end in lead intoxication 
with chief value restricted to the 
details of 


introduced 


nations serve a 
investigations 
screening Some three 


stage investi 


gations are now 
Waldman summarize their 
study at the and the 
Bureau of Industrial Hygiene, State 
Department of Health, in these words: “A study 


was conducted to examine the reliability of the 


and Seideman 


Bureau of Laboratories 


Connecticut 


semi-quantitative porphyrin test of the 
of workers exposed to lead No 
results specimens of 
of 116 workers exposed to lead. All 
than 0.15 mg 
positive 


urine 
false negative 
were encountered in urine 
specimens 
containing more of lead per liter 
of urine porphyrin 
Thirty-four porphyrin 
by urines containing less than 
per liter of urine indicate 

excretion of porphyrin may 
be an early sign of lead absorption. Only 
percentage of false positive reactions 

control from non 
The semiquantitative porphyrin test 


reactions 
given 
lead 
that the 
actually 
a small 


gave 
positive reactions 

0.15 mg. of 

seemed to 


increased 


were ob- 
tained in 
workers 


specimens 


exposed 
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of urine is reliable as a screening test for lead 
absorption in where 
workers are exposed to lead 

Maloof,? Division of 
Massachusetts 


dustries, 


large numbers of 


plac es 


Hygiene, 
and In- 


Occupational 
Department of Labor 
the following 
“Coproporphyrinuria is consistently seen in 
workers absorbing hazardous amounts of lead 
Coproporphyrinuria is seen in many other ill- 
not for lead absorption o1 


reaches conclusions 


nesses and is 
intoxication 
specific for lead poisoning, a test for it will neve 
supplant urinary analyses but should be 
with them in preventing 
and in determining best 
should be In the 
of poisoning copro 
porphyrinuria occurred earlier than stippling of 
red blood cells However, even if this should 
be found definitely not mean that 
stippled blood should be elimi- 
nated. It much emphasis 
should stippled 
cells and 
he 
and 


spec ine 


Since coproporphyrinuria is no 


lead 
used in conjunction 
lead poisoning who 


rotated and watched majority 


observed instances of lead 


so, It does 


ce 1] 
only 


red counts 
that 


the 


increase of 


means too 
absence of 
stippling 
aid in preventior 
of this 
the coproporphyrin value 
weight than the stippled red 
This simple, rapid, economical 
the 
and 


Be 


not be laid on 
that 
likewise only as an 
From 
that 
more 


an should 
used 
study 


diagnosis results 


it is believed 
should carry 
blood cell 
test could 
hands of 
examine 


count 
be used to greater advantage in 
the person or persons able to see 
the workers in question regularly 
its simplicity, it could 
the time 
between the urinary lead analyses.” 
Meek, Mooney Harrold,* summarize 
observations in this language: “The rapid evalu 
potential lead intoxication 
termination of porphyrins i: 
basophilic 
number of 
directly de 


easily be 
that 


ause of 


routinely during el: 


formed 


and their 


ation of present o1 
by means of the d 
t, 3 is stippling or 
of a 


not 


urine is subjec 
influence 
However, it is 
blood dyscrasia 
indicative of lead 
it dependent on anemias 
laboratory 
with much fidelit 
lead intoxication thar 
Finally, it should be 
a phenomenon whicl 
than 


aggregation, t 
other chemicals 
and is much 
intoxications 
It, there 


rt ] 
ool 


pendent on 
more likely to be 
which 


any 


are ne 


fore, represents potentially a 
which can 
the 


could 


represent wreater 
forms of 


methods 


various 
stippling 


noted that we are relating 


may | much more indic: » of damage 


either the imounts oO ‘ in blood or urine 
whict 
transportation : in 


the 


considered 


indication of th 
some form or 
organism.” 
the 


acceptance 


tnro 
All 
pear to 
The de 


fluorescence 


ighou 
following statements 
have W de 
semiquantita 
the additior 
common 


Langen and ten Berg 


method modified by 


hydrogen peroxide valid for urinary 


porphyrins and is simple it may be cor 


ducted in any pl ician’s laboratory 


No 
lished 


orrelations have beer 


the 


ace eptabl 


bet weer semiquantitative eve 
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urinary porphyrins and the quantity of 
lead, punctate stippling, basophilic aggregation 
test results, hemoglobin per cent, or the severity 
of clinical manifestations 

Increased porphyuria has been set forth both 
as an early late indication of the presence 
of lead in the body and by a continuing 
affair 

Gradations 
quantitative 
without 


urinary 


and 
some as 
the arbitrary semi- 
presented) apparently 
that is, a 4 positive 
import than a 


above on 
scale ate! 
are significance ; 
possibly may be of 
2 positive 

The origin of the porphyrin of 
uria probably is to be identified 
rather than with hemolysis 
The porphyrins associated with lead poisoning 
not known to induce 
Although in some idiopathic 


no greate! 
lead porphy- 
with dys-hem«¢ 
poiesis 
are photosensitivity 
porphyrias path 
ology is associated with porphyrins themselves 
it is not known that the porphyrins encountered 
in lead poisoning the 
tions of lead poisoning However, 
fashion, high porphyuria has 
be linked with specific features 
ing, such colic 
Lead itself in the urine 
porphyrin determinations 
Numerous publications, 
modern ones, 


contribute to manifesta 
uncertair 
beer imed te 
as lead 
does 
including some rela 
make use of the term “hema- 
toporphyrin” descriptive of any porphyrir 
n the urine. It is probable the term should be 
abandoned, 


tively 
as 
since it is accepted that hematopor 
reach the fluid 

The common porphyrins of lead poisoning 
varieties of coproporphyrin 

The chemical physical proced 
ires applicable in the identification and segre 
natural and synthetic porphy- 
means to the demonstra- 
coproporphyrin of lead porphyuria 


phyrin as such does not urinary 


are 
elaborate and 
gation of specific 
are by m 


the 


rins requisite 


Detection of Urinary Porphyrins in Lead Intoxication 
SINCE 
been 
Some of 
nave proved Inaccu 


1893 a number of test pro edures have 
advanced for porphyrin demonstration 
simpler chemical ones 

¢ the 


w 


long since 


(ver vears tne 
search chemists, physicists, 


photophysicists 


and notably 
devised ar ; 


array of near 
gravimetric and 
such 


have 
coloro 
as the 
porphy- 
perpetu 


spec tographi : 
methods 


precise 
invaluable ir 


ation of the 


metri 


identific numer vec i fic 


isolatior To l ne 


and their 


the 


rins 
ition of erroneous, the early simple chemical 
not here the 
the elaborate tech 


methods 


reviewed Te avoid 
but precise 
investigator, his 

The concer! of the 
industrial physician is likely to be limited to the 
best, method the 
Berg mildly 
utilized 
witl 


methods are 
complexity of 
nology of the 


indicated as extant 


research 
are but 
whicl is 


simple, current 


and ten technique as 


The 
most 


de Langen 


following steps we have 


modified 


have recent clinical workers, but 


as 


minor innovations 
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By derive 
from a 


sample should 

However, a 

By tradition, tests 
f voiding. This may 
not be necessary if samples are refrigerated and 
kept in the dark. Equally custom, 
are made within a few after 
This is not Since hold 
liance In work, 
violet lamp of the Woods type, as manutactured 
Westinghouse, employ d Several 
other 


able 


preference the 
24-hour 
sample is more often tested 
made within 24 hours « 


urine 
specimen spot 


are 


readings 
the 
their 


by 


tests 


bril 
ultra 


minutes 


essential tests 


for several days our an 


by has been 


laboratory ultra-violet lamps were avail- 


all were 
chilled t 


samples 
the 


and satisfactory Urine 


were first 
ether layer. 
To 10 ce. of 
drops each of 
gen peroxide, 


stoppered test 


minimize evaporation of 


irine 25 mil. test tube two 


id and 3 hydro 
rhe 
axis 
and 


glacial acetic a 


and 2 cc. of ether are added 
tube 


some 


ken on its long 


about 20 may 


ether 


foaming 
rhe 


the 


times arise 
contain- 
that the 
made im- 
10 or 15 


under 


‘ 


is to be avoided if possible 
ing the porphyrin rises te 
inder the Woods lamp may be 


but f 


top so 
reading 
mediately 
minutes 


preferably only after 


The fluorescence observable 


darkened 


ations 


room is arbitrarily 


Woods lamp in a 


divided into these 
0. Light blue t 
rin concentration 


l Slightly observable 


classific 


light green—normal porphy 


red fit slight 
increase in porphyrin 


2. Distinct fluorescence moderate 


red 

crease 

5. Strong 
1 Deep 

crease 
For 

gradation 

This 


red marked increase 


greate! preferentially re color 


colorimetrically 
Maloof,” is now 


study 


shoul established 
DY 
Early 
erro! 


refinement, as employed 


vn language in this 
that the human 
the amount ofl 


the 


in determining 
copre porphy 
might be signifi 


it Was seen 
semiquantitatively 

excreted in 
high, 
might 
a period of time I 


rinuria urine 


cantly ially ir cases in which 
follow a group 
compensa 
thod 
coproporphyrinuria 


consisted of acidifying 


espec those 
rkers 


this 


one want t 
ove! 
a relatively simple and rapid m« 
determine 
titatively. This method 


l of urine with 6 drops of 


provised to quan 


6-normal acetic 
adding 5 cc. of ether to 

The of fi 
was ith a 


types 


acid and extract the 


iorescence ol 
Coleman 
B-1, B-2, 


combinations 


de gree 
then 


corproporphyrin 
the ether layer 
photofluorometer by using 
B-1-S, PC-5 and PC-10 in 
Curves were then plotted, the 
of 
varying concentrations being used for 
By means of these the 
urines being analyzed then 
into micrograms of coproporphyrin.” 

In certain porphyrias, the urine is grossly red 
work, the color of the urine it 
All urine fluor- 


read w 
filter 

various 
readings obtained 
from standard solutions coproporphyrin in 
reference 
the 


converted 


curves, readings of 


could be 


In our routine 
self has not proved noteworthy 
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sces slightly in greens or blues, which to some 


the distinguishability be 


For our both “0’ 


interferes WU 
and “1 


are regarded as a zone 


extent 
tween “0” 
and “1” 
porphyrin content 


pul poses 


indicating normal 


Porphyuria in an Unexposed Industrial Population 
"THE urine of all humans contains a trace of por 

phyrin. The maximum in healthy individuals 
variously bet wee! 


out 


stated ranging 
daily 24-hour 


figure of 0.33 


been as 
the 
the 


appears i! 


has 
35 and 500 micrograms it 
of urine 
per liter of 
as marking 
Many 
to 
pear to 
dent 
inquiries have been directed to unexposed worker 
groups. On this urines 
were tested from 


or special physical appraisals 


put Otherwise, mg 


frequently literature 


upper 
control 


urine 
the 


series of 


norma! content 
di 
ap 


stu 


} 
limit of 


studies have been 
porphyrins. The 
related to hospital and 


but perhaps insufficient 


rected urinary majority 


have been 
populations. Some, 
account, 408 consecutive 
undergoing routine 


A high percentage 


examinees 


re presented executives 
The first 
as representing a preliminary state in 


discarded 
which the 


technical procedure was frequently modified. The 


200 of these tests were 


remaining 208 tests were conducted with precist 


procedure as earlier indicated Of 208, 182 


vielded “0” 
sented “1” 
As 


} 
sonal 


87.6 results, 25 12 


pre 


result, one a “2 
f 


result 
0” and hy 
volved As 
might l 


terpretation, 


between a reading < per 


opinion il consequence 


many of. our tests and vice 
vhen 
ance attached 
uur percentile 

| st 
f Mont 

who found that whereas 34 of all 
exposed workers as examined by them 


> 
than 2 of 


Nb findings are i 


and Joh 


corded a and 


those « romery 


Keeping wit! 


lead 


Sor 
disclosed 


high porphyuria, not more inex posed 


controls exceeded the category 


for these pigments i irine 
this tw \ I I 


series \ ] instances ¢ 


poisoning 0 I é cnronk 


had rr approximately one 


During 
lead patient 


lead poisoning existe 


After 


resumed 


veal treatment nis 
had 
about 
that 


ever, 


oyment for a period ot! 


At 
How 


ed at ne 


to exXamuinatior 
ympton 


four months prior 


time he was essentially free 
tant ‘ 


porphyrin tests 
the 


instance th 


vere ra 
le 0.11 
‘ patie nt prese! ted a 


epi 


several 
while 


second 


irinary iead was my I 


‘3” level 
In the 
recurrence of severe 


lead poisoning ra 


months earlier and after 
the employment i 
examination the 
toms of lead poisoning were present 


of 


sode 


eight 


same voiving exposure 
and 


I he 


0.25 


conventional signs symp 
urinary 
mg/l 


porphyrin 


established at 
while the 
Mildly 


between 


lead was 
test was 4.4 
at the “2” 
lack of 
symptoms, 


content 
The BA 
test was 
reflect a 
concentration, 
Otherwise in the 


such results 
porphyri 
lead 


examinee 


level 
correlation 
and urinary 


208 series, only one 
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exhibited a “2” test. On reading the clinical this laboratory finding is conclusive as to no 
record, it was found that this individual was one disease, merely indicating idiopathic pot 
highly obese and with a mild diabetes under phyria or, instead, impairment of the hemopoi- 
control. It is not known that either obesity or etic system 
diabetes frequently leads to noteworthy porphy- The occupational diseases in which porphy- 
urla uria has been detected include those from 
It seems reasonable to conclude that in an un- lead, mercury, arsenic, beryllium, selenium, 
exposed work population highly positive porphy- phosphorus, sulfobenzene, anilene and some of 
rin tests do not arise in such frequency as to in- its derivatives, chlorinated hydrocarbons but 
validate the screening worth of this test when chiefly carbon tetrachloride. Firsthand observa- 
conducted among lead exposed groups tions suggest that significant porphyuria is ab- 
In the conduct of this work, a few minor ob- sent from apparently healthy industrial workers 
servations deserve record The currently acceptable technique for porphy- 
1. The intentional addition of soluble lead to  uria detection is appraised. As to lead intoxi- 
the urine sample does not modify results cation or absorption, it is concluded that por- 
2. In collecting samples for the porphyrin test, phyuria is not diagnostic; but as a screening 
no precautions, such as lead-free containers and procedure among lead exposed workers, other- 
freedom from other lead contamination, are in wise healthy, porphyrin detection constitutes a 
order. But if concurrent urinalyses for lead de- measure contributory to diagnosis 
termination are to be conducted, due precautions (10 Peterboro Street.) 
are requisite 
3. The tests once made, when preserved in 
well-sealed test tubes, kept in darkness, and with 
refrigeration, do not disappear over a period of 


References 


weeks 

1. The color of urine prior to testing stands 
in no relation to prospective results 
5. Although tests were almost invariably con- 
ducted within four hours of voiding, a few satis- 
factory tests were carried out after the samples 
had stood in darkness and with refrigeration, 
for long periods 

6. If the urine sample being tested in the 
manner described is allowed to stand under the 
ultra-violet lamp, in a darkened room, for a 
period approximating 20 minutes, porphyrin 
fluorescence is mildly increased in some _ in- 
stances. Thus some “0” readings may become 

and “1's” may appreach “2’s.”” The import 

of this observation is not known, neither have 
we engaged in this step in our work 


Summary 

‘THE nature, chemistry, and distribution of the 
porphyrin group are reviewed. Porphyrias 

in human beings as an hereditary or congenital 

state are described. Porphyrias in Herbivora 

constituting devastating diseases are recorded 


The numerous pathologic states in humans in 
which porphyuria has appeared, establish that 


FIND frequent reason to complain because our doctor friends in the general practice 

of medicine make diagnoses of occupational diseases without knowing anything about 
industry. They often make the diagnosis on a patient’s statement. As a rule, physicians in 
general practice do not know how to get from an industrial worker the proper information 
regarding his occupation. The diagnosis is often pulled out of a hat, and a compensation 
claim is made because of a snap diagnosis made by the process of elimination. The truth is 
that we in industry should develop in-plant procedures whereby we see the large proportion of 
of 


¢ 


all illness, occupational and non-occupational, among employees. If there is any question 


the differentiation of occupational from non-occupational disease or in, , we should be al 
to make it. We should get all the evidence obtainable 

From “The Changing Responsibility « Industrial Physi 

Rosert A. Kenor, M.D., in The Me 3 tin, published by 





Who’s Who in Industrial Medicine 


"the kindest man; the best-conditioned and unwearied 


eS . - » 
spirit in doing courtesies 





- COLORADO'S “bonanza” 
days a grubstaked hobo 
prospector named Tabor dis- 
covered the richest gold mine 
in the Leadville district, and 
became a millionaire. Later 
he developed an Andrew Car- 
negie passion for 
public buildings. It is told of 
him that when the Tabor 
Opera House in Denver was 
about finished he noticed the 
decorator painting a portrait 
on the lobby wall. “Who's 
that?” he demanded. “That,” 
the painter, “is Shakes- 

To which the old man 
shouted, “Who the is 
Shakespeare? What'd he ever 
do for show business? What'd 
he ever do for Denver?” 

The arts and pro- 
fessions, callings, careers, all 
of Fame. Each honors its own 
partment of human enterprise 
Shakespeare, an Edison, to be acclaimed through- 
out the but within its 
sphere of life and evolves the distin 
who look dow! 
the walls of its time 

Industrial medicine’s Cathedral of Eminence 
is established in the William S. Knudsen Award 
This was instituted in 1938, to be given annually 
by the American Association of Industrial Phy- 
sicians and Surgeons for “the most outstanding 
achievement in industrial medicine” coming to 
notice during the year. The first bestowals were 
made on that but after a while the time 
subserved the achievement, and what the recipi- 
ent had done, without emphasis on when he did 
it, became the standard of Neverthe- 
less, though time and accomplishment coincided 
in the earlier Awards, each of the honored names 

Sappington, Gardner, Sayers, Selby, Vona- 
chen, Sawyer, Lanza, McCord, Hazlett, Kehoe 
is identified with a distinction more than with 
a period. Mention any, and the distinction and 
the right to it come to mind with no thought 
of the Education, administration, re- 
search, community relations are acknowledged as 
subjects of work not measured on the calendar; 
laboratory, clinic, office, classroom, courtroom, 
factory, mill and mine are among the timeless 
arenas where medicine teamed with science, and 
brains with both. Something had been done; 
someone had done it; the Award had recognized 
it. And thus, when the Association notables 


erecting 


said 


peare 


sciences, 
Halls 
com 


produce a 


their 
every 


have 
Not 
can 

world; each one, own 

action, 


ruished few from pedestals along 


basis, 


selection 


years 


EDWARD CHARLES HOLMBLAD, M.D 


gathered at Chicago, in 
1950, for the 
presentation, 
stood 
ing 
standing man 
But then 
precedent got a new 
ing The Association gave 
the Knudsen Award to one 
EDWARD CHARLES HOLMBLAD 
whose background was surgi 
than 


been a“ 


April, 
Award 
the precedent 
fixed on an “outstand 


annual 


achievement” 


and 


there the 
meal 


cal rather 
had 


Director, 


whe 
Medic al 


experi 


medical, 
never 
and whose 
ence 
pair of trauma as 
with its prevention. At 
point some 

might 


does ihé 


had emphasized the re 
contrasted 
this 
precedent-minded 
Tabor nave 


“How 


inquired 
rate a niche in 
the Cathedral? What 
asked. The 
as undefinably enveloping as 
what ‘Shakes 


Everybody was 


was / 


achievement no one answel! 


was obvious—albeit 
would be the answel 


ded for show b 


regarding 
pear 
happ) 

There was a re 


isiness 


for this 
satisfaction it Inspired 
lay in the mar As to 
ment,” he seemed 
would fulfill the 
the spirit of the 


aso! choice, 
rhe 
‘outstanding achieve 
identified by nothing that 
letter of the precedent. But in 
precedent he, himself, was his 
distinction His outstanding achievement 
implicit in the fact that in simply being his 
outstanding self he had broadened the prec edent 


into well a 


and the 


universal reason 


was 


full acceptance of merit in being as 


in doing 


who deserved it be 


Tes the honor t man 
who 


what he is, 


also deserved it 


cause he is and being what 


he is because he does what he 
does 

In his position as the Managing Director of 
the American Association of Industrial Physi 
cians and Surgeons, ED HOLMBLAD is the career 
protagonist of all the Association stands for. As 
himself, he is the exemplar of the 
of the whole field of industrial medicine. One 
is his the other is his avocation. In 
him the two are inseparable, indivisible, for in 
both he is the Elisha upon whom descended the 
mantle of the pioneers. In all he is, he 
it with a devotion, a consecration to 
holy almost as if he had said to his 
Elijahs, “Let a double portion of thy spirit be 


upon me.” 


¢ 


bes ideals 


vocation ; 


wears 


sense of 
purpose, 
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The many know who ED HOLMBLAD is, but only gether the Express Agency a railroad relati 
the few have even a fair idea of what he does ships remained, other railro: and various 
This man’s “is” and “does” are bound up to surance company appointments came, and the 
gether in a story that sheds as much luster 1 dustrial contacts increased in number and 
the Knudsen Award as ever it diffused on a portance 
recipient 

Ep has been himself—his sincere, hardwork "THIS was a surgical practice, ar eD became 
ing, kindly, conscientious self—a long time. He identified as an industrial reol busy, cap- 
began being himself at Aurora, Illinois, in April, able, successful. But he was | Established 
1894. He came of thrifty, industrious people, in surgery, he sensed, as di industria 
and, although they were in comfortable circum surgeons, that the hori: 
stances, he was taught from the start that cine was outgrowing 
neither time nor money is so plentiful that one that the leaver 
can afford its waste Early he was trained in pushing it steadily 
responsibility and self-reliance; always he lived where it was goi 
in the atmosphere where both were virtues, and rived. Already 
work was their handmaiden And so, at 13 states Society 
he began his career of work—in a drug store gery; f 
near the grammar school where he was in the hat was predominant! : 1 in character 
eighth grade. He worked from 7:00 to 8:3 and, though regional in nan I etter than 
each morning, attended classes from {§ local in composition. Visible, vever, on the 
12:00, had lunch between 12:00 and S:a i national scene was the young, ambitious Ameri 
a nearby boarding house, filled in at the store can Association of l ial Physicians and 
or an hour or so, went back to school until Surgeons. This had been organi in 1915 “te 

00, and worked again after supper. Saturdays *r the study and cussion of the problems 
and Sundays |} in days at the store, iliar to industrial i and surgery; t 

and summer vacations levelop methods adapted te rvation ¢ 
the week through He n | i an workers in i iu les ( promote 
er graduation from high | a mo ue al ul tanding ! purposes 
the ambition to become a pharmacist medic: t fo 1p ‘ o unite int 

the advice of Dr. Elven J. Berkhe ( organ! 
who became interested in him and st d ! s10n alizing in ind ial medicine and 
on the longer road of a medical educati } surgery a ! ot many members of 
now might be the proprietor of | vn drug nedica prof i ciali f only 
emporium Aurora ibe 2 A ision. Theirs 

After t » vei ‘ , ‘ore leg jus ‘ a i ’ j dra themselves 
nortn , it aij ® \ { ri i ‘ a2 | t i i> 1 ther 
Chicage ‘ rr ‘ y on » ] cal O. 2 as t nti ! al medicine 
in 1918 ng tl rs, | I and in i , é vord vas “a field 
vacatior were appl { t anat ia.” n } vision embodied in 
1917, at the sta f 1 at 3 and hi wiation’ item if purposes was to 
fellow students wa } F } ! ] l realiza ! it meanwhile it 
he Surgeon General tol ! i i n 1 courag i i conviction and 

lucatior the Navy wo nee ‘ ‘ ad hip } r i might persist as an 
more than as illors ) \ ) i he small ‘ irnished all three 

al Reserve at went on with dies t ‘ I ic " E ew many of 

n he pel t i! at t Y ) vel He wanted 

South Bend iz oil am al J , Tom Crowder, 

f laboratory pathology Then he sta 1 “ arvey, ‘ l and others of 
internship at Washingt oulevard ( thei t r, f isl invi i—none 


l, Chicago, under Drs. B 


Second Vice-Presid 
Presider 1933, and 
Express Agency ) land Railroad, } ith tifiable 


numerous local indus : | of -n ti president, pass 


year Dr. Hopkirk departed for Seoul, K . feels that his ci nded, and tl 
become a medical missionary, a! od > i a “past-president ”" he can F fi assume 
the practice After a whi toland ace s earned atus as one of the “eld esme! 
son joined him, and this a ation itint jut not ED HOLMBLAD. For hi he presidency 
til July 1, 1946. During ir qui ( ry merely a beginning. ° : 
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inteer expressior body, while others were 

official tenure, and the knowledge it gave itlook to gre 

strengthened hi interest the Associ too, 1 need time ar Idea 
purposes and enlarged his visior ts also require a central of and 

ypportunity. Offering to go to work again, he at least, part-time All in all, there wa 

He was elected a Director ) And most have to 


wt! Ni 


muct 
labor of love or ’ doer. Si 
this kind call f vi D HOLM 
i do it ne 


the chance 


Vas yviven 
ted in 193 


Ther in prepara a 
I'v } nira Meeting ut iatior 

i 1938, he BLAD coule 

Would he volunteer? 


that 


re-ele¢ 
hat 
ia 


as appointec 
mittee It would seem, « 
His committee le: ) 1 volunteer, but 
Ep—this meeting simply successful simply kept on d 
The responsibility was a yubl I this was 
the first meeting at whi bi scientific mul » do was almost 
and commercial, were accepted \ to work F how | 
wi i nearly Vi Shoudy 


n earnest Noteboc 
, al *T, expe 


done, and doing it 


ibiquitous as one i i 
diter, trouble-sho I there, every 
vhnere at once 

might be 
because « 


SUCCESSIV 


Board crea 


Ep 
x " 


ors 


[ARLES HOLM 


irgical p 
interestec 
maintenance 


Associatior 


interes 
medi 


he had the desi 
eemed available 


the responsi 


members! 


ere ed 
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with 
great 


discussing its implications 


would 


vithout fully 
his good 
personal sacrifice on 


wite, because it 
the 
devote 


require a 
part of both of them 
decided to his full time to what 
was then his avocation. He did discuss the prob- 
lem, his hopes and his desires, with his wife, 
and she immediately gave him her consent, and 
told him to do the thing he wanted most to do, 
even though it would mean financial loss.” 

Since early in 1946, therefore, Ep has been do 
ing what he most to do—and doing it 
superlatively well—full-time. The rest is history 
The Association now has five times as many 
members as in 1938; has grown to national, and 
more than a beginning of international, recog- 
nition; has 12 Component Societies, with others 
in the making; has brought the certification of 
physicians and surgeons in industry, through an 
American Board, to the of foreseeable 
mminence; and, by way of its American Foun 
dation of Occupational Health, is making Fel- 
lowships in Industrial Medicine a fine reality 
Its Annual Meetings, in cooperation with the 
Industrial Hygienists, Industrial Dentists, and 
Industrial Nurses, among the outstanding 
medical events of the year Altogether, the 
made for itself in 
its own 


if he 


wants 


point 


are 


Association 
world is 


place the nas 


the medical securely 
EP MAINTAINS enough surgical work to keep 
* his hand in early in his practice he 
been on the staff at St. Luke’s Hospital in 
Chicago, where he is Senior Attending Surgeon 
Years ago the resident on his service there had 
ust finished the application of adhesive traction 
broken femur—it was a nice bit of work, 
was proud of it—when ED came in sud- 
without a word, took it apart and 
The man, now a successful 
his own, reminiscing: “I still 
did it. I like to think he 
a lesson. Anyhow, I learned 
That’s a pretty good 


Since 


nas 


to a 
and he 
denly, and, 
lid it over young 
irgeon ofr was 
don’t know why he 
vanted to teach me 
one. Ep’s 
thing for a surgeon to be.” 
The illuminates 
that might 
One is 


a“ perfec tionist 


incident two characteristics 
seem 
man the 
the feeling that /e 
done rather than le 
LAD, 


nstinctively 


irreconcilable in the average 
the other is 
whatever is to be 
anyone else do it. ED HOLM- 
however, is not an average man. He is 
and effectively a teacher—to the 
lifetime benefit of everyone who has come under 
impart what he 
things himself 

to the despair of many who, throughout his 
vith him. His inclination 
to him as breathing; his 
habit that 
habit that 
’ ily and o 1 is, acquired in a drug 
store. In many ways is a habit—par- 
ticularly here, it is the combination of 
tremendous energy, long inurement to its useful 
expenditure, and a high sense of responsibility 


teach; 


has to do 


ability to 


the spell of his eagerness to 


KNOWS But he ist must do 


f 


career, have worked 
to teach is as 
himself is a 


desire everything 


grew into a compulsio This is a 
an easil be, 
good 


when, a 
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in its application. It brings story 
of the lad in the small town 
the local magistrate to nail up some fallen boards 
on a backyard fence. He was to get a dollar for 
the job. When it was done, and the Judge went 
out to look it over, he saw that board had 
been planed on the edges and squared up on the 
ends so that the old 
most He expected to be asked much more 
than the agreed amount, but the youth took the 
proffered dollar, said “Thank and went 
away A long time later the Judge had the 
final word in the awarding of the contract for 
a public building young man’s name 
on the list of bidders, he gave him the contract 
the County would get its money’s worth.... 
Ep, however, is learning to 
took over full-time for the 
he has become a good administrato 
people 
important 
public re- 
that “he 
goodness not to do more 
lengths 
rmation; if he 


vnere Ur 


hired by 


each 


weathered fence looked al 


new 


vou,” 


Seeing the 


delegate—in fact 
Association 
But, amid 
his repre 


since he 
all his increasing contacts with 
the Association ir 
other 
lations duties, it is 
holds it a vice in 
requested.” He 


sentation of hal 


sons with organization his 
still part of him 
his 
than 


will go to utmost 


to answer an for inte 
the 
and 
he has hunted down the 
the subject at 
cal librarians. He is 
a meeting where he 
dustrial medicine; his 
Future Role of the Industrial 
his talks he makes up 
cerity for what 
is a forceful 
he writes better than he talks 
he writes best when he 


inquiry 
data, he 
his 


hasn't knows 


found, absorption in beir 


Imate reterence ol! 


nand is a familial ignt med! 


address 


for 


always 
get in a word 


favorite 


can 
topic is 

Physician.” 
in earnestness and sin 
syntax; he 
Withal, 


and, interestingly 


may be lacking in 


and convincing speaker 

is describing the beauties 
In this some 

good, 10 he is ex 


and wonders of nature 
his descriptions are really 
the colors and 


respec t, 


tremely sensitive to grandeurs 
with which seasons and places ars 
his suggest that if h arly 
ould channeled a bit in that 
tion he might become 
his customary relaxatior 
office to spend the 
keeping abreast of the many medical 
of which he is a 
This after he has come 
the day’s developments; t 
isn’t in his dictionary 
In terms of physical and mental 
the long hours during which these are 
the Association and its 
There is no stopping him 
down, though he is 


endowed, and 
responses 


have 


energies 
been dire« 
nave 
nowever, 
tail of an day is evening 
journals 
regular reader 


care 1 and 


is always abreast 
procrastinate’ 
energy, and 
intensively 
affairs, Ep 
He won't 
often en 


Probably 


devoted to 
works hard 
even slow 
oined to do so by 


even 
those nearest him 


advisable that he down, fo1 
wouldn't 
that 


each 


it isn’t should slow 
he is happy at the pace he goes, 
be happy at other. His 
he will get the best out of the “now” 


drain the moment 


and he 
any philosophy is 


ve 
L1V 


day to its fullest 





VoL. 20, No. 4 INDUSTRIAL MEDICINE anp SURGERY 

QIR WILLIAM OSLER his much-read short, this man is a ma 

: popula volumes, has | | at good med vell-organized parts 

al minds rather sharply d themsel\y i With unchallenged 

two categories the qualtitat l 1e quantita orded pra tically every hon i l thir 
tive. The qualitative deals in details, minutiae the power of industrial medicine bestow. The 
endless painstaking. This type of mind is likely act that he has been made their recipient re 
to be found in the laboratory worker, the re t the astuteness of ind istrial medicine in 
search investigator The li tative lends it recognizing superior qualities and effective con 
self to broader strokes—t over-all appraisal tributions. Should higher hon and awards 
its possessor is the medic: atesman. Each of be established in his field it may be believed that 
these contributes to medicine; | are essential he will be of the stature to merit them. He is 
in the orderly progressior i Sir Wil a growing soul. Already he hi: wn from the 
liam, had he elected, might have gone further shaping of true and careful the wall 
of the cathedral to a high p ts arch 


He would admit that, at least « al ccasior 
both of these qualities ma é in a single tects 

individual. ED HOLMBLAD an individual 

Without equivocation, it may be agreed that he Honors are pleasing, and highly-prized 
has the qualitative brair api for over regardless of any honors he 

looking no detail Equally mi agreed may be given, this man has 


that he possesses the qual try the I the sane honest, kindly 
that lends its« rganization med cientious perfectionist 


statesmansnly t rrouy ! ves his vn high accolas 


Medicine, Science, and Humanism 


‘ 


YIR HENRY COHEN, Profess« f ] F vw Universi 
delivered the presidential ; : ( | iritish Medical Ass 


KING DACK t 


ofa ail century, S 


f medical training, research and pra 
influence the rapid expansion of 
sciences, and the evolution of the pre 
At the beginning « 
u family and « 
w of man represented 
that “the determining 
wholes such as organism 
parts The advance of science to the nt where 
a scienti igh labeled as such, placed this attitude in jeopardy. It 
made the i Oo « n forget not only “the essential humanity 
that science ! it itself. Scientific achievements had no 
lacking sir e Khenaissance begat yuut now science became all imp 
and tended ti vd ¢ it humanism without which the most perfect mind 
and bod) n o lack a so ips the strong trend toward scientifi 
perfectior ‘ | 1e human side of medicine has been on the 
redit side after all, acting as a process of purification For the humanism 
of generations too often lacked the scientific precision that is making effe 
tive the medica t of today And now the medical profession itself 
like the leaders o iti Medical Association, sees evidence of a 
laboratory and clinical investigation as 
d the art with which its results are 
The idea I sa iti has gained ground as the silk 
frock coat of Meri “ngland’s not merry doctors have been 
exposing their fort wearers also human beings with more 
than the unshorn idol of the Shavians ever dreamed of. There is real evi 
dence, wherever ot zt Ook : manism is reasserting itself and that 
the doctor, despite whi: fail ! n medical schools and hospital lab 


ratories, is emerging ag: as t vsician, but capable of leading the 
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1951 Industrial Health Conference - Atlantic City 





L Atlantic City INDUSTRIAL HEALTH CON- A mericaine Tne Americaine 
FERENCE begins on Saturday, April 21, with Americaine with Chlorophyll 
meetings of the AMERICAN CONFERENCE OF GOV Chlorothelium, Lectronoscope.” 
ERNMENTAL INDUSTRIAL HYGIENISTS. The next Ames Company, 1 “¢ 

two di 1 the forenoon of the third will be test, Hematest, B 


S and imir 
Decholir Sodiun 


given over to formal presentations 
The AMERICAN ASSOCIATION OF INDUSTRIAI Arne ane mpany—" F 

DENTISTS convene Eighth Annual Meeting Antiseptic Liquid Hand Soay 

on Tuesday and continues through Wednesday a No. 99 Antiseptic Powdered A 


Hand Soap Dial Ba Soa 


( 


and Thursday, with four sessions at which the 
presentations will be followed by discussions abova . End 
The AMERICAN INDUSTRIAL HYGIENE ASSOCI 
ATION opens its Twelfth Annual Meeting Mon 
day afternoon, and continues through the next 
three days Tuesday orning there will be a 
oimn »SSLOI with the AMERICAN CONFERENCE 
OF GOVERNMENTAL INDUSTRIAL HYGIENISTS: and 
Wednesday af oon the Hygiene Association BR 
vill join with ther participating organiza Demonstrati 
oint meeting. The Cummings Memo Information ; 
ill be given at the Hygiene Asso dustrial Visior 
iation Banquet Wednesday evening Rect Diel 
The AMERICAN ASSOCIATION OF INDUSTRIAI podermic Syr 
PHYSICIANS AND SURGEONS will convene officially Thermo , 
n Tuesda April 24, with two section meetings nostic Instrumer 
n the morning, “Surgical Treatment of Major Beebe f. 4 pe 
Industrial Ir ies,”” and oxicology.”” Wednes Newest Equipment 
“Industrial Medical and Treatment of 
r presentations Breel 
the joint meet Preparat 
ranizations Thursday 
“Compensation” and 
will convene at 9:00 
be devoted to “Civil De- 
business meeting will take place at 
*M the Annual Banquet at 7:00 P.M 
The AMERICAN ASSOCIATION OF INDUSTRIAI 
NURSES will open its Ninth Annual Meeting 


Cent 


meeting he Executive Board, brom’ Nev 


the week with pro 


nsior 
vs until Saturday Ten 


Chatta 
Hydrocolls 


irocollatol 


is writing excellent fo 
endance The sessior pro- 
ing galaxy of technical ex 
1 Chesch 
F ce worthwhile; neve! 
\ aseline 
has there been more careful planning o1 
! to it in the way of 
i l b ind in Atlantic City 
week beginning April 22, 1951 The 
on schedules 1 or time to visit them 


Dressings 
Ciba Phe 


Pyribenzamir 


The exhibitor an ! general character of 
their displays : dic: i following list 
Here ji nh ‘ st Product Research and 
Development” of inte o everyone in the in 


dustrial medical field and all its related activities 


The Exhibitors and Their Exhibits: 
American Cancer Society, In Davis Emergency Eq 
Education Ax t Booth 7 Ine “Portable Instruments 
of Toxic Gases and Respirato 


tooth Eq lipment 
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d, G. H., M 
any—“Safety Industria 
and Dispenser 
Parke Davia a 
ceuticals and Biologics 
Philip Mi: s a 
Results of Research o 
fects of Cigarette Smoke 
R ( p atu 
Therapy Equipment 
Rystay ( 

Ointment, 


l'p 
Wallace 


Desenex, Azochok 


; 


Units, Hydrocar 
Thermo-Aneomete: 
Masks, etc.” 
Winthrop-Stearns 
pHisoderm, Zephir: 
th. I 
pacte "9 tion and 
Surgical oe ge tne ae tie rhe 
Booths 76 and 77 American Journal of Medicine, The Amer 
“Medical an Journal of Surgery, Modern Drug 


Booth 7 Encyclopedia and Therapeut Index 


” 
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PROGRAMS TT Cooainetin 


ar persor 








mentee 
The Industrial Dentists me a - 
anel Member A ‘ = J 


A 
be AMERICAN ASSOCIATION OF INDUSTRIAL DEN Lwonarp E. Himire, Fay M. Heme 


Tists, holding its Eighth Annual Meeting in 
onnection with the 1951 Industrial Health Con Thursday Afternoon, May 17 
ference at Atlantic City, April 24-26, has the fol | Swewacation and Dlagnests of Ft 
iowing progran Screening ind 

of 


applicatic 


Wednesday, April 25 The technique 
ne Industria Nurse Denta Health i ‘ . Mi Special 5 blen 
ng Consultant Bureau « 


Department of Health, Ha 


nd ment 


fact 


Friday Morning, May !8 
f Med St 


Team we 
fied by ance andar« < par + RAI 
Ten-Minute Re t t t | . 


Thursday, April 26 


i Group Health I 
MER, ector, Gre 
The ' ‘ 


HARRY 
Wyomi 


He» 


Friday Afternoon, May 18 
C's. Fs , 


I 


Membln 


Medical Personal Relations Saturday Morning, 


HE University f Michigan School of Publi oo : on 

Health off a “Discussional on Medical-Per nat 
onal Relations in Industry,” May 17-19, 1961 The 
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This “Discussional” will provide a limited grou 
f industrial medical directors and psychiatrist 
pportunities for meeting with faculty members of BOOKS 
the University of Michigar Discussions will em 








brace the medical aspects of human affairs in in : 
dustry and the panels will be drawn from appro ape STATES DEFENSS National security 
riate specialists in the School of Public Health Resource ' United States Government 
School of Medicine, School of Business Administra 
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Theory and Rationale in the Treatment of 
Premenstrual Tension and Dysmenorrhea 


MILTON VAINDER, M.D 
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American Academy 
T= AMERICAN ACADEMY OF (4 
CUPATIONAL MEDICINE held it 
annual meeting in Wilmington 
Delaware, on February 8, 9, and 
10, 1951 e fe 
vere elected President—FRANK 
M. JONES, M.D., Canadian Indu 
es, Ltd Montreal, Canada 
e-President-—-JAMES H. STER 
M.D Eastman Kodak Con 
Work 


lowing officers 


Kodak Pa 


New York; Treasurer 
MANGELSDORFF, M.D 
Calco Chemical Division, Ameri 
an Cyanamid Company, Bound 
Brook, New Jersey; Secretary 
LEONARD J. GOLDWATER, M.D., Co 
imbia University School of Pub 
ic Health, New York, New York 
The Board of Directors includes 
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JOHNSTONE, M.D., Los Angeles, 
California; FRANK PRINCI, M.D 
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The Lisbon Congress 

T= TENTH International Con 
gress on Industrial Medicin« 
convene Lisbon, Portugal 
September 9-15, 1951. The Sec 
etary General of the organizing 
ommittee is DR. LIUS GUERREIO 
divided in 
Aspects 
“Indus 
al Hygiene,” “Pathology of 
cupational Diseases,” “Admin 
tive Industrial Medicine,’ 
Miscellaneous Section em 
such top as 
electricity, and rehabili 
The United States and 
members of the Per 
International Committee 
are l'nited States—G. H. GERH 
LEONARD GREENBURG, ALICE 
{AMILTON H H. KESSLER A. J 
ANZA, ROBERT T LEGGE, CAREY 
McCORD, R. R. SAYERS, CLARENCE 
SELBY J. G. TOWNSEND; Cana 
M R. BULMER, J G. CUN 
INGHAM ANGUS MCKILIAP, F s 
PARNEY, R. B. ROBSON I J. TOU 
RENGEAU. The Tenth Internation 
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containing HEXACHLOROPHENE (G-11*) 
is free from phenol (Carbolie Acid) or mercury compounds, and is 
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why: “Most of us employed 
by companies are covered 
by pension or profit-shar- 
ing plans chalked up to 
operating expenses.’ We 
are not taxed for these 
extra earnings until we r« 
ceive them. By then, most 
of us are retired and our 
tax burdens are reduced be- 
cause we are in the lower 
income tax brackets. Among 
physicians and other pro- 
fessional workers, only 
those employed by com- 
panies are eligible for such 
pensions. Most profession 
al persons are self-em- 
ployed; they cannot charge 
off a pension to business 
expenses. The physician 
has the longest training 
period among professional 
people, starting to earn 
around age 28. During his 
nine or more years of 
training, his lost income 
and expenses amount to 
about $35,000. Accordingly, 
he must earn $5,000 extra 
each year in order to catch 
up to the person who went 
to work at 18 His life 
time earnings are bunched 
nto relatively few peak 
earning yeers During 
these years he is in a 
higher income tax bracket 
Over a lifetime, then, he 
pays more taxes than a 
man who earns the same 
amount over a longer pet 
xd, and he cannot finances 
any part of a pension out of 
tax-free business expenses 
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“HE Medical Foundation 

of North Carolina an 
nounces that it will unde: 
take to raise $1,000,000 as 
a permanent endowment 
for a Department of In 
dustrial Medicine to be 
established in the four 
year medical school of the 
versity of North Carolina 
Chapel Hill. The plan inel 


(1) establishment of clinics 


practicing physicians, dentists Ne York 
nurses and public health officers 
the X-Ray suspicious lesion, the x-ray may 
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You can prevent a score 
against your budget if 
you always use a B-D 


needle with a B-D syringe 


The hub of a B-D needle is 
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for depth, diameter, and pitch to fit 
the tip of B-D syringes. Anything less 
than a perfect fit of needle and syringe 
not only causes leakage but produces 

i scoring of the tip of the syringe 
which soon leads to tip breakage 


Always use a B-D needle with a B-D 
syringe and you'll prevent a score 


against your budget 


Becron, Dickinson ann Company, RUTHERFORD, WN. J. 
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t Michig ¢ Med. Soc. 

1 j t } ember 
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f their complaints, should have "THAT state sickness insurance is 
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‘ aminations. This is particularly abor leaders and politicians and 
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cated that 447,559 electors voted pe 


ce 


accepted as indicating strong 


public opposition to state con somatic symptoms resembling 


trolled medical care. It was the those of true heart ailments 


first time the people of any state thus complicating the doctor's 


to bal ob of diagnosis, according 


have had an opportunity te 
lot on the ue of government Dr. Mark D. Altschule, Assistant 
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not have adequate 
in their place of 
If we ignore these 


gaining, to break unions and to labor to believe 

keep sub-standard wages and con- ance benefit providec 
ditions of labor.” Mr. Tracy may to secure free choice 0 
have been surprised at this dis- and tc help meet m al facts we are not “digging the 
covery. We are not. costs to workers t ig rrave fo e ghost of socialized 


~—Economic Intelligence, February, that purpose, but 
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come a subsidized general prac- conclusion. We do 1 Alcoholism and Diet 
tice and yet some of the plans ignore the fact that tl verno! Q™ ca and cure for alco- 
are turning in that direction. We of Illinois ha y stat I m may lie in diet and 
do not want management and that “almost 70 trition r} radically new 
oncept is under inten 


ve study by Dr. Roger 
J. Williams, noted sci 
entist at the University 
f Texas Biochemical 
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tional deficiencies 
sponsible for induc 
appetite for alcohol n 
must develop ways of 
ping an _ individual’s 
bolic pattern that 
thing other “shotgun 
treatment can Ever 
on the basis limited 
information hand, 
studies on h patients 
are now going 
“with great promise 
search was first done 
and mice of different inh: 
tance, or strains. They 
kept in individua 
free access t 
both 10* 
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Those 
vitamins, 
B-12, showed m 
alcohol and ever 
a dislike for it 
first group was 
a fortified diet, it pr: 
went on the wagon. Dr 
liams worked all type 
experiments O1 
mysteriously remained heavy 
drinkers after getting sev 
eral kinds of vitamins. Wher 
linseed oil was added to th« 
diet, alcohol consumptior 
dropped to zero. Dr. W 
lims believes there will m 
be a standard 
but rather an individual one 
tailor-made to fit pe 
cific need The 
has led him to 
the large quantiti« 
fined foods contribu 
alcoholism. He 
lated that some 
may be getting 
trition but the 
able to assimilate it 
From 
tHur J SN 
Science Writer, i 
Daily New 
lary 
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—Da. H. E. Bassrr, Professor of Sar 
tary Engineering, 


Indiana, in Houston Post, Janua 
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cod liver oil therapy 


accelerates healing 





New clinical studies’ again prove the ability of 
Desitin Ointment to ease pain, inhibit infection, stimulate 
healthy granulation, and accelerate smooth epithelizo- 


tion in lacerated, denuded, ulcerated surface tissues . . . 


often in conditions resistant to other therapy. 


protective, soothing, healing Desitin Ointment is a self-sterilizing 
blend of high grade, crude Norwegian cod liver oil (with its 


unsaturated fatty acids and high potency vitamins A and D in 
proper ratio for maximum efficacy), zinc oxide, talcum, petrolatum, 


and lanolin 
decomposed or 
or excrement 

2 oz and | Ib. jors. 


Tubes of | oz 4oz 


r samples and reprint 


Does not liquefy at body temperature and is not 
washed away by secretions, exudate, urine 
Dressings easily applied and painlessly removed. 
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70 Ship Street, Providence 2, R. |. 
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ting blood regenera- 
tered orally in 
t effective only 
normal gas- 
derable evidence 
ported which has led 
of this nutrient 
factor from 
ch, when acted upon by 
factor present in 
makes pos- 
the absorption and use of 
“maturation” factor active 
n the body In fact, vitamin 
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turation” 


appears also to be the “ma- 
factor. How the “in- 
trinsic” factor works to make 
vitamin B,, effective in blood 
regeneration when taken orally 
is not yet adequately explained. 
Also unexplained is the precise 
metabolic role of the vitamin in 
blood regeneration. Vitamin B,, 
has been identified as a cyano- 
cobalt coordination complex, and 
called cyano-cobalamin. The ex- 
treme lack of toxicity of the 
vitamin indicates that the cyano 
group is tightly bound in the 
complex (a dose of 112,000,000 
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New Steeline Treatment Room Table 
Foam-rubber-cushioned, body-contour top; retractable 
heel stirrups; magnetic door latches; large, chrome- 
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cealed paper sheeting holder; new color finishes 


con- 
these 
are a few of the design details that moke the New 
Steeline Treatment Table the finest ever made 
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the life of the party. “More 
marriages are broken up by tem 
perature than by temperament,” 
Dr. Nathaniel Kleitman, 
University of Chicago's 
you've famed physiologist, who bases 
but t temperature experiments on 
re vhat is called the diurnal body- 
temperature curve. This means 
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certain times of the day and 
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ip and slows down. When your 
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REDUCE 
FEMALE 


DYSMENORRHEA 


Increased number of women in industry means 
the Industrial Physician is giving greater atten- 
tion to illnesses which cause absenteeism among 
female employees. Undoubtedly the most come 
mon cause is Dysmenorrhea 


HILLMAN’S D COMPOUND has been used 
in industry for over 20 years with successful 
results. The ephedrine contained therein has been 
found to relax the uterine smooth muscle spasm, 
a frequent cause of the pain of Dysmenorrhea. 

Send for generous trial supply for your first 
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Foot Bones 
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Feet 


be had without 


metal foot quard) 
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REECE ORTHOPEDIC SHOE becomes neces- 
sary equipment in many plants. Keeps injured 
foot immobile . . . hastens healing . . . saves 
manpower . . . keeps patient on his feet .. . 
on the job. 


h rights or lefts and can be worn on either foot 


Write for folde 


REECE WOODEN SOLE SHOE CO. 


COLUMBUS, NEBRASKA 
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temperature Ss high y are mali chores in the morning and fo nstance, to be at your bright 
wide awake and full f pep scheduling his important tasks t at 10:00 a.m., though you're a 
when it is low you are sleepy for the afternoon. Upon discover member of Group B? The answer 
and listless. The diurnal curve ng he was a morning type, he to that question can be found in 
may not be the only factor ir reversed his office life—found he the results of a series of com 
this cycle, but it is a major one could achieve in one day what plicated, ingenious experiments 
Dr. Kleitman recommends that formerly took him two Your recently conducted by Dr. Erling 
you take your temperature on sleep can be improved by regu Asmussen at the University of 
awakening, and then every three larly going to bed when your Copenhagen Working with a 
hours after that for the rest of diurnal curve indicates your group between the ages of 21 and 
your waking period. If you re body wants sleep Insomniacs 39, Dr. Asmussen proved that 
cord these readings for not less sually keep irregular hours and his subjects performed their work 
than one week and preferably thereby defy the patterns of better when they were “warmed 
two, you will be able to tell at their curves. But if your curve up,” that is, stimulated by physi 
what time of day you reach your shows that your regular sleep cal exercise. It was found that 
10:30 P.M then they performed work ir 


energy peaks. If your highest period should start at 
is too much less time than when they 


temperature regularly occurs in and you feel that this 
the period before 1:00 P.M., ther early a bedtime, Dr. Kleitman were “cold.” What Dr. Asmussen 
you belong to Group A, from reports that you can probably discovered about your body was 
1:00 p.m. to midnight marks you train your temperature to fall at this: When you take a good long 
as a B type, and if you show whatever hour is convenient for warm-up, such as 20 to 30 min 
rises both in the morning and you, if you're systematic about ites of calisthenics, a rise in 
late evening then you are a mem t. By going to bed at that pre body temperature occurs, and 
ber of Group C. On your job you se hour every night, you can this increased temperature will 
can often do your most impor persuade your temperature to isually endure during your work 
tant work during your best wor! drop automatically at that hour period. The tests also proved that 
period by skillfully arranging vhich, in turn, means that you any fatigue resulting from the 
your time so as to take advan vill have a normal, healthy sleep sarm-up workout was negligibl 
tage of your energy highs. One pattern. Is there any way to a Cit. Uh te 
man, employed in an accounting overcome the “low” spots in the ‘ 50, quoted in Man 


office was in the habit of doing liurnal curve? Is there any way, gemey ‘ January, 195! 
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For Mild, Gradual, 


Prolonged Vascular Dilatation in 


Arterial 


Hypertension 


As a valuable adjunct to rest and the effect of blood pressure on the 

other ace epted therapeutic measures, arterial walls and thereby relieving the 

Erythrol Tetranitrate induces mild, burden on the heart. 

gradual vascular dilatation, Its action in increasing the flow of 
Orally administered, Erythrol Tetra- blood and oxygen to the myocardium 

nitrate Merck lessens the muscular makes it useful also for prophylaxis 


tone of arteries, tending to decrease and relief in attacks of angina pee toris 


Lit ralure will te matled on request, 
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Fast Relief of Hemorrhoidal Pain. 


Quick-acting WY ANOIDS give almost instant relief of conges- 
tion and pain 

The WY ANOIDS formula provides a balanced combination 
of decongestant, antispasmodic, and soothing agents 

The famous “torpedo” shape is anatomically correct for 
easy, smooth insertion, and positive retention 

No narcotic or analgesic drugs that might mask serious 
rectal pathology not habit forming 

SUPPLIED: Detachable-label boxes of 12; each supposito 


individually foil-wrapped 


WYANOIDS 


HEMORRHOIDAL SUPPOSITORIES 
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THE SELF-ADHERING GAUZE 


SUBLINGUAL 
ANALGESIC 


* Absorbed from oral mucosa 
* Directly into blood stream 


Gavurtex J : 
otessional Quality in colbcsive gaan Enthusiastic clinical reports show: (1) Faster, (2) Longer re- 
Package é lief from pain with new, unique Theryl Sublingual Analgesic. ' * 


means two things 


72” x 10 yd } 
’ Taken Without Water 


Regular 1. “Quick grab” when the materiol 


Flesh-Tint or is pressed_against itself May Often Supplant Narcotics? 


1-Resistant . . . 
? 2. “Bond strength” — the quality One or two tablets are placed in the mouth without water. In 
less than one minute, the analgesic agent is present in the 


of staying firmly stuck 
blood. Here are a few typical reports: 


On beth counts the natural rubber latex 
used in Gauztex Regular and Flesh-Tint ts INDICATION OR SURGERY TIME REQUIRED FOR ANALGESIA 


the finest possible coating material. It as 
Post-Appendectomy 3 minutes 


. Post-Hemorrhoidectomy 3 minutes 
lite and absolute resistance to water : , 
Post Tonsillectomy 2 minutes 
Oil Resistant Gauztex, made with plasti Simple Headache eer ae 
cived synthetic resins, is the top quality item Menstrual Pain S eect 
in its field There is no discoloration, no 


sures rapid and positive cohesion .. . long 


odor and it affords excellent cohesiveness 
© Many other dramatic cases reported 


ws well 
Littl wonder doctor, and nurses have tor 1. Hoffman, Murray M., Ill. Dent. Ji., 
years insisted on Gaurstesx the finest co 19:439.445 (Oct.. 1950 


hesive gauze bandage available 2. McNealy, Raymond W., Ill. Med. Ji., 
97:150 (Mar., 1950) 


FRE Send for sample 
and Literature 


Professional samples available on request. 





Of course you know ? tte the self-adhering 





bandage it is the tst ng name in cohesive 
gauze, advertised t y 1 to the profession 


If you desire more detailed information please write 








A GENERAL BANADGES, INC. 75-H East Wacker Drive, Chicago 1, Ill. 


531 Plymouth Court Chicago 5, Illinois 








why write 


Now, all in one preparation, HISTAR brings 
you a stable, balanced combination of a proven 
antihistaminic and tar extract for many allergic 
skin disorders. 

HISTAR combines pyrilamine maleate 2% 
(formerly called pyranisamine maleate) with 
special process extract of coal tar 5% (Tar- 
bonis brand) in a water-miscible, hydrophilic 
cream base, clean and non-staining in use. 
Months of pharmaceutical research assure a 
completely stable emulsion. The antihistamine 
works to relieve the itching, swelling and 


HISIA 


HISTAR—a product of 


THE TARBONIS COMPANY 
4300 Euclid Avenue, Cleveland 3, Ohio 


eee. When 


will do? 


For prescriptions — all pharmacies stock 2 o: 
jors; for dispensing purposes, | Ib. jors avail- 
able through your surgical supply dealer 
burning that generally accompany many aller 
gic dermatologic disorders, while the special 
process extract of tar treats the condition it- 
self. It is especially indicated in neuroderma- 
titis, atopic dermatitis, urticaria, the allergic 
rashes, etc. 


No longer need you write two prescriptions 
HISTAR’s synergistic action provides the 
complete cycle of therapy in one easy to use 
clinically proven product. Your patient will 
appreciate its simplicity of application. 


THE TARBONIS COMPANY 
4300 Euclid Avenue, Cleveland 3, Ohio 


Please send literature and clinical sample of 


HISTAR 
Name M.D. 
Address 


City 





Full Body Immersion Hydrotherapy 
Tank Unit— Model HM-801 


ILLE 


Hydromassage 
Subaqua Therapy 
Equipment 


Precision-engineered for hospitals, 
rehabilitation centers, industrial 
clinics and physicians’ offices —ILLE 
apparatus is distinguished for its 
excellence of design, quality of 
materials and range of types, both 
portable and stationary. 

Other ILLE Physical Therapy 
Equipment: Paraffin Baths, Mobile 
Sitz Bath, Folding Thermostatic Bed 
Tent. Detailed literature on request. 


ILLE ELECTRIC CORPORATION 
50 Mill Road, Freeport, L. I., N. Y. 


Combination Arm, Leg and Hip Tank (an Im- 
proved Whirlpool Bath) Mobile Mode! HM-200 
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New York University 


Bellevue Medical Center) 


477 First Avenue, New York 16, N. Y. 
Announces a New Course 
Given by The Departments of 
Medicine and Industrial Medicine 


PULMONARY DISEASES IN RELATION TO INDUSTRY 
5 days - full time. May 21 through 25, 1951 


This course has beon planned to give to the matriculate a practica 
approach to the problems of industry im relation to thoracic disease 

To this end, a brief background of pathology and physiology is the 
basis for the presentations on the various illnesses and occupational 
diseases that are encountered. Emphasis is placed on treatment and re- 
habilitation, problems of extreme importance to the industrial physician 
Some of the legal aspects of compensable disease are covered Ample 
opportunity is presented for forum discussion 
For applicatio 
or ft Poat(ir w 








WHY PSORIASIS 


em 


Clinical tests prove that RIASOL clears or im- 
proves the scaly skin patches of psoriasis in 76% 
of cases. The reason is to be found in its unique 
formula and vehicle. 


The principal active ingredient cf RIASOL is oa = 


chemically combined with soaps, in a vehicle that _ tt a 

carries it to the deeper layers of the epidermis. Before Riaso! Treatment 

In this location it reaches and treats the basic , ooneee 

lesions of psoriasis. SS Gang ON aa 
P +, oa ry “gi <t a 

The therapeutic adjuvants in RIASOL help to aaa 5 al 

relieve the irritation and itching, thus affording a we is. 

balanced local palliative for psoriasis. No other 

formula is exactly the same as RIASOL. 


RIASOL contains 0.45% mercury chemically 
combined with soaps, 0.5% phenol and 0.75% 
cresol in a washable, non-staining, odorless vehicle. 


Apply daily after a mild soap bath and thorough 
drying. A thin, invisible, economical film suffices. 
No bandages required. After one week adjust to 
patient's progress. 


Ethically promoted RIASOL is supplied in 4 and 
8 fid. oz. bottles, at pharmacies or direct. 





NEW TEXT BOOK ON PSORIASIS 
An Album of Psoriasis—our new book on psoriasis being mailed 
the profession. Explains in detail the various forms of this 
scaly skin disease. Well illustrated with authentic photographs 
informative and helpful. Description and charts makes diag 
nosis of psoriasis easy. Watch for your copy 





MAIL COUPON TODAY — 


PROVE RIASOL YOURSELF ; 
After Riasol Treatment 


SHIELD LABORATORIES 
12850 Mansfield Avenue, Detroit 27, Michigen 





Please send me professional literature and generous clinical package of RIASOL 
M D ‘ tree’ 
Zone 


Address 


RIASOL for PSORIASIS 





NOW PROOE... in an instant, Doctor, 
PHILIP MORRIS are LESS IRRITATING 


Just Make This Simple Test: 


> y “ . 
... light up a . light up your present brand 
PuHitip Morris DON'T INHALE. Just take a puff and 
Take a puff—DON'’T INHALE. Jus s-l-o-w t the smoke come through yo 


s-l-o-w-l-y let the smoke come through your ose otice that bite, that sting? Quite a 
Eas snt it? AND NOW lift fr HILIP MORRIS 


YES, your own per ai ex{ r 
laboratory tests.* With proot so conclus 
PHILIP MorRIS to your patients w smoke 


PHILIP MORRIS 


Philip Morris & Co., Ltd., Inc. 
100 Park Avenue, New York 17, N 
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~NEW DRAPING 
METHOD 


“SCOTCH” Surgical Drapes 


Made of a thin plastic sheeting with a border 
of special adhesive; adhere to the skin on 
contact « Maintain a fixed sterile field « 
Form an impermeable barrier against con- 
tamination « Give surgeon an unencum- 
bered working area « Give no wound edge 
irritation « Are quickly applied to the most 
difficult areas 


eliminates towel clips, 
towel sutures, 
towel bulkiness 


Conventional Drapes 


Insecurely held in place « Easily contam- 
inated « Must be laundered and sterilized + 
Require towel clips or suturing—a source 
of discomfort to patient and possible source 
of secondary infection *« Frequently restrict 
surgeon's movements * Not available with- 
out sterilization facilities and trained per 
sonnel « Extremely difficult to apply on 
irregular areas 
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“SCOTCH” Surgical 


Made of a thin plastic sheeting 


of special adhesive; adhere to 
contact « Maintain a fixed s 
Form an impermeable barrier 
tamination « Give surgeon a 
bered working area « Give no 
irritation « Are quickly appliec 


difficult areas 





APING 
OD 


cal Drapes 


‘ting with a border 
re to the skin on 
ed sterile field « 
rrier against con- 
yn an unencum- 
e no wound edge 
yplied to the most 


7" 








with moisture-proof, 


adhesive-held 





plastic film 


... are less irritating 


Extensive pharmacological studies over 
a period of years have shown that the new 
adhesive developed for use on “SCOTCH” 
Brand Surgical Drapes as well as the plastic 
film used give considerably less skin irri- 
tation than any surgical tape tested. Clinical 
trials showed no evidence of wound edge 


irritation. 


a 








... for ease in draping 


For the first time, here are surgical drapes 
made of a soft draping plastic film that 
conforms easily to irregular body contours 
They are securely held in place by a strip of 
special pressure-sensitive adhesive that holds 
tight and yet is easy to remove. The drapes 
are non-toxic and unaffected by surgical 
solutions. They are sterile and ready for 
immediate use. By a special method of 
packaging they can be removed and applied 
without danger of contamination 


FOUR TYPES... 


for all operative techniques 


] Towel Drapes measure 8” x 16° with 
° a strip of adhesive along one side 


Treatment Drapes are 1444" x 16° with 
e a2" circular opening in the center 
Adhesive surrounds opening. 


e to cover patient’s head. Each has a 
3"'x 2” adhesive bordered opening 


Perineal Drapes are 16" x 254" with 
e strip of adhesive on one end 


3 Eye Drapes are 32" x 50°—large enough 





SCOTCH 


BRAND 


Surgical Drapes 


AVAILABLE FROM YOUR 
SURGICAL SUPPLY DEALER 








Uses of 


‘““SCOTCH’’ SURGICAL DRAPES 


in difficult-to-drape areas 


Toes and other extremities are effectively 
draped with Treatment Drape. Positive 
asepsis is maintained. 


Treatment Drape is an aid in removal of 
boils, wens, moles. Helps prevent infec- 
tion. 

Towel Drapes may be used to demarcate 


Treatment Drape isolates operative site a site of almost any angular shape. Diffi- 
for repair of lacerations. cult areas may be draped effectively. 


ALSO FOR: Any emergency surgery or treatment where sterilization 
facilities are not available, such as in accident cases or home deliveries. 


Three Towel Drapes and one Perineal 7 “SCOTCH” Surgical Drapes may be 
Drape are employed in draping for thy- * folded over wounds as moisture-proof 
roidectomy. dressings. 
The Eye Drape holds firmly around or- 8 Towel Drapes employed in masking off 
bital area. * ileostomy 


ALSO FOR: Surgery of the female genital tract, breast, gastro-intestinal 
tract, herniorrpaphy, vein ligation, cholecystectomy, neurosurgery. 


SCOTCH Surgical Drapes 


ORDER a supply from your surgical dealer today. Made in U.S.A. by Minnesota Mining & Mfg. Co., 
Write Dept. X, Minnesota Mining & Mfg. Co., St. Paul 6, Minn., makers of over 100 varieties 
St. Paul 6, Minn., for additional literature. of pressure-sensitive adhesive tapes. 





NO LAXATIVE LAG 
vith Sal Hepatica 


When your patients ask about 
fast laxation recommend efferves- 
cent Sal Hepatica. There’s no lag, 
no continuing discomfort while your 
patients wait for this laxative to act. 
Taken before the evening meal, sat- 
isfactory action is assured before 
bedtime, thus permitting a sound 
night’s sleep. Taken in the morning 
before breakfast, laxation will usu- 
ally occur within the hour. 























Sal Hepatica’s action is gentle, 
too, for its fluid bulk provides soft 
pressure. 

Sal Hepatica suits your patients’ 
convenience—and yours. Antacid Sal 
Hepatica also combats gastric hy- 
peracidity which so often accom- 
panies constipation. 


* Aperient 





* Laxative 
A GENTLE, SPE 

Antacid 

ene FERVESCONT 


*Cathartic 


Cora it 


ee as fat 








* Average dose 











SAL HEPATICA, a product of BRISTOL-MYERS—19 West 50th Street, New York 20, N. Y. 





In disturbances involving smooth muscle 
spasm, optimal therapy controls both the psy- 
chic and somatic factors involved. Trasen- 
tine-Phenobarbital, with components having 
both peripheral and central action, obtains 
therapeutic effect in moderate dosage. with- 
out the side effects of belladonna on the 
heart, pupil or salivary glands. 

Trasentine-Phenobarbital has many indica- 


tions in gastroenterology, gynecology, urol- 


ogy. and also in radiology, where it is effec- 
tive in controlling the symptoms of radiation 
sickness 

Issued: Trasentine- Phenobarbital Tablets 
(yellow) containing 50 mg. Trasentine® ( adi- 
phenine) hydrochloride with 20 mg. pheno- 
barbital, in bottles of 100 and 500. 
Trasentine Tablets (white) without pheno- 
barbital, containing 75 mg., in bottles of 100 


and 500. 


‘Trasentine-Phenobarbital 


mild sedative 


potent spasmolytic 


‘ 
‘ 
( al ba PHARMACEUTICAL PRODUCTS, INC., SUMMIT, N. J 





